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JLa prtianta inventioo coacerne d« nouvellei matiire* k copier 
pliotomsiUes. ^li peuvaat «tr« utlUa^et induitriellement eou» lonne de 
eooches toUdea oa sons form* dW preparation Uqoide ot qui wat conittta<e« 
eisentieUemeat par au moiai un liaat polymkro, aa moia» un compoa* polymtf- 

5 risaULe & iasatoratloa <tfayl6»iqo« et «m ayattaie photo -ialtfatear lorm< d'an 
moina deux photo-inltiatear*. Par eompei<fl pelym<riwU«a k InMtoxatlon 
tfttx^ftiiqaa, (m eatoad tant d«t moaomkres polyfeofettoaaal* da falbia pold» 
moMcalaire. eapaUea da auttr w* polnn<n»atloa par addition, ^le das com- 
pos<s pelyinsatarda de poide moKcuIaire qoi saUaaeat la fliotorMeiila- 

10 tion. 

Comme photo-inittatear pour la photopolym^rlBattoa de eompoeea 
inaatortfa, on a d^crit dea aabatancea dee claaaea lea pine dlveraeo : 

n eat eonnn d'utiUaer dea chalcoaea. dea c^tonea oa dea dic^toaoa 
aromatiqoea. dea qoinonea polynacWalroa da tfpe de I'anlfaraqiiiaoae oa de 

15 phaiaatbrtee-qalaone. dea diHrin d* iMaHfluroaa oa dea dteivte d'aaa-bea- 
santluoae. dea eempeads altr*HironBatiqaaa, dea eompoatfa MtdroeycUqaea k 
cycles H six chafiiaM, comme par eacemple les acrldlaes. les phfnaaiae s, les 
qaiaaBalines. las qo^oliaes. les eomposte da pyrylium etlee composes de 
tUapyrylinm. las composes hftirocycliqaea I cycle i daq chaftume, coaame 

20 par exemple les beaaottUaoles. lea beaaoxaaolea oa lea beasiaaidaaolea. et 
les coleraBta orgaai<iaea coxmne par exemple l*feaiae. le Uea de m^tiiyltee oo 
la fiiacUne commB plioto-initiateara. 

Ces pihoto-initiatears ae coavieaneat, en raiaoa da tear structare 
moUcolaire. tr%a aoaywat qa* poor dea coucbea toat-k-iiit parttcaliirea et 

25 perdeat dans an* g raad* masare lear efEcaat* dans d'aatres compositlaBS 
polymActsaUas. 

Dana de aombreox cas. il eat n&eaaaire d'utiUaer dea qnanttt^s 
Importantes d'an iaitiatear poor obtenlr dea den«it<e flev^ea de r^ticolatioa, 
de aorte que la aolttblUt< de I'laittatear dan* la mattVr* k copier photoaeaaible 
30 limits aa poaaiblIit< d'atUiaation. 

Oa obaerve aooreataae compatiUlit< iasofaeaat*. ea partieaUer 
dsns le cas ofc U matibre k cOpler eat soomiea k dee variations fleviea de tern- 
p^ratare dans das coadltiloaa insattsiiisaBtes d* stoi^ge oa de transport. H se 
prodoit aae axsttdatton et/od aaa crlstaUisatton da pboto-laitiatear, ca qui a 
35 poor eaaa<qaeace one dimiantioa da U sansiUUttf k la tamikra. dlmiaaa parfcls 
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coniid^raUement I'adh^rence et alUre lortement I'aptltad. aa atockag. d« la 

Buttixe ik copier. 

Ob connaft par la demanded* brevet aUemandn* 2. 060. 575 publite 

avant I'examea. rutUieatlon de dtonea insatartea da type : 
5 R - (CH = CH)^ - C - (CH « CH)^ - R' 

O 

comme photo-ialtiatear dana dea matlirea & copier eontenant dea monomfcrea 
comportaat dea groapea vinyle ou vinylidine. La photo aenalMUt* de. couchea 
prodnitea uniqaomeat avec cea dexulera compoa^a n'eat paa toat-k-£ait aatta- 
10 faiaante mteie dana le caa de I'tttillaatlon de quanttt^a llev^ea et lear utlUn- 
tioii en combinaiaon avec dea cempoa«a partlcaliera eoiinaa eonune photo^ 
condacteaxa 4 partlr du brevet aUemand a* 1 . 137. 625, comme par example 
dea coi^poa^B h<t«rpcycllquoa polyancWairee aabatlto<a de manrtre appropri^e. 
com^rtaat dea groapea pr^aentant one aetivlt* de doaneor d'ttectrona. ne aa- 
15 tiafkit paa noa plua I I'exigeace d'ime photoaonalHUti pratique flev^e accom- 
pagn^e almnltantoent.d'uno denait< ttev^e de r<tleaUtton, comme elle eat 
requiae pour dea mat<«laox photor^aiataata qui doivent r^alater i dea baina 
galvaniqpea agreaatfa. 

La pr^aeate invention avait da ca fait pour tot de troaver on ayt- 
20 tteae de photo -Initiatear pr<aentut una bomie compatiUUt< avec toaa laa In- 
grMieaia pr^aanta dana la matlkr* & copier, leqael peat Otre atUiatf de pr«<- 
rence poor la photopolym<riaation d'aerylatea et d'alcoyUcrylatea monombrea 
de &ible poida moKcalaire et leqol confbre b U pr«aente matibre b copier one 
photoaanaibiUt< pratiqae trba boniie. accompagn€e d'one denait^ de r^tlcalation 
25 aev<e. 

On a mainteaant troov< que la photoaenaiWUt^ pratique de matibrea 
b copier eontenant comme photo-initiateura dea compoa<a de formnle g«B«rale 
I (voir d-deaaoua) b c8t< d'on lianV^'acrylatee on d'alcoylacrylatea monombrea. 
eat angmentie avec an effat de eynergie par addition d'un deasdbme photo- 

30 iaitlatear conatittt^ par on type de compoa< de formole n (voir d-deaaoaa). 

dont le groape carbonyle eat Hi direetement oa par I'totermMlalre d'an groape 
vinyle avec on groape p.diaicoylamino-aryle. 

• L.'invention conceme uno matibre b copier photo aenalble eontenant 
an moina an llant polymbre, au moina un compo8< b inaaturation COiyl^niqao 

35 ayant au moina deux doable a liaiaona polym<riaablea par addition, et on aya- 
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am« de phota-lnlttatwip, et .rt earact<Ti><e «n ce qae 1« tfOmo de photo- 
iBitfatau tttJll8< est conatita< par au motoB d«ux compoiante a etb. oh 
a) eet an moint uo. compost de ibrmnle g<&<rale I : 




8 Okx^ * 
7 P 

dans Iaqaelle ; ' 
10 eet un atome d'oxygtoe aa de Boufre oa on groope NRj et 

K est «i atome d'hydrogtee. oa radical hydrocarbar< 8atar< oa iaea- 
tar<. non eabetito*, ayaat de 1 i 6 atomee de carboae, un radical 
bydrocartaar< ■atari ou insatar* ayaat de I i 6 atomee de earbooe, 
eabetitaj par on groape hydroxyle. alcoxyle, alcwtycarboByle. acyle, 
15 acyloxy et/oa an atome d'halogtoe. un groape axalfcyle ayant de 7 k 

10 atomee de carboae. on groape acyle ayaat de 2 k 18 atomee d« 
carboae ou t» groape polyalkyl^oe-oryde de fbrmalo giairale : 

^V^a-°>a-^a«2a-°« 
oa 

20 -(C.H2.-0)^-C^H^-OCH3 

dans Iaqaelle : 

a eat tin xiombre compris entre 2 et 4, et 
n un nombre compria entre 1 et 10 , et 

eat un atome d^hydrogtee, un groupe alooBcyie, on groope alcoyle 
25 ayant de 1 k 6 atomea de carbone, oa on atome d'balogtoe. et 

b) eat an moina nn cosnpoa^ de iormnle gdnfeale n : 



N-^^(CH=CH)^-g-R5 (n) 



30 daas Iaqaelle : 

R est oa groupe alcoyle ayaat de 1 4. 6 atomee de carboae, 
R est an groupe alcoyle ayant de 1 4 6 atomos de carboae. . 
R est de l-bydrogiae. oa groape alco]^e ayaat de 1 1 6 itomes de carboae. 
OB groape alcoayle doat le groape alcoyle comporte do 1 k 4 atomeo de 

35 carboae. oa groape aryle ayvit de 6 M2 atomes de carboae pa oa 
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groupe dialcoylaxninoatyryle et» 
X est 6gal k 0 oa 1. 

Poaz dee composes da type 6-oxo*ant]ira(l,9-cd)pyTasoie-2 {6H) 
(fommle I ; It^ NR^) Pliydrog^t des groupes aicoyle infirieors non mbs- 
titans ayant de 1 k 6 atomes de carbone* de prifixenem de 2 k 4 atnmes de 
carbcme, ainsi que dei gioupes aicoyle eabstitnL^e par dea gnapea hydxoxyle, 
alcoxyle, alcozycarbonyle^ de pr^feence jthoxycarbooyle, acyle m par de 
l'halog^ae« de pr^f^rence da chlora ou da brome, ayant de 1 6. de pr^^ren* 
ce de 2 k 4 atomea de carbane* entzent en ligne de compte conune snbatitnanta 
en poaitton 2 (= R^) • lea chiffrea 1 k 6 indignant le nombre d'atomes de carbone 
diapoa^a en chalhe droite dana le groope aicoyle nibatita^. 

Son en outre appropri^e conime aabetitaaatB en poaitian 2, le 
groupe allylOt un groupe aralcoyle ayant de 7 k 10 atomea de carbone, de 
prd£^rence ie groape bensyle on tolyle, et on groupe acyle ayant de 2 k 18 ato- 
mea de carbone. Commc groapee acyle» on pr^fbre lea groupea allant de l«ac^- 

m^lfavlbenKOTle, 

tyle an at&ryle, lea groupea benaoylOt mdOwxybenaoyle, ^ttioxybenxoyle./ 
bensoaolfonyle ou toeyle. 

Lie fiubeti^ant dana le cycle k s ix chafiions du aquelette de 
baae de l»antbracbne (formule I ; Rq» O, S, NR^) pent ae trouver en poaition 
7, 8, 9 ou 10« de pr^f^rence en poaition 10, et peut 8tre un atome d'hydrogtee, 
ou d'halogtee« de pr^€rence du cblore on du.brome» ou un groupe alcoxyle, 
de pr^^rence m^thozy ou d13iO(xy« ou aicoyle ayant de 1 k 6 atomea de carbone, 
de pr4f4renGe m^&yle ou ^lixyle. 

Pour dea compoa^a du type de formule II. dea groupee aicoyle lnf€- 
rieura, aon aubatitu^a ayant de 1 k 6, de pr4f^rence de 1 k 4 atomea de carbone, 
qui peuvent 8tre k chaihe droite ou ramifi^e, entrent en ligne de compee comma 
aubetltaanta pour R^ et R^« ceux«ci pouvant 8tre identlcjaea ou diff^rente. 

Le aubatitoant R^ pent Stre un atome d*hydrogkne» un groape ai- 
coyle inf^rieur ayant de 1 k 6, de pr^^rence de 1 k 4 atomea de carbone, un 
groupe alcoxyle« de pr^feence m^lhojcy* ^tboxy, iaopropoxy, propoxy ou 
butojcy, un groupe aryle ayant de 6 k 12 atomea de carbone, de pr^^ence 
pb^nyle, ou un groupe aryle aubatita^, de pr^^rence tolyle, dialcoylamino- 
phfoyle ou anieyle ou un groupe dialcoylaminoatyryle. 

L*indice x peut 8tre ^gal k 0 ou 1. de pr^f^rence k 0. 

On peut utiliaer individuellement, conform^ment 1 1'invention, par 
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example d«B compoa<s de formale I o& eat le groape NB.^. Coiame aabatl- 
tuaate «a poaitloii 2. aoat appropriSa lea gronpea aaiva&ta : 

• -CHj-CHj-OH 
-CH,-CH-CH, 

OH 

-CHj-CH-CHjOH • 
OH 

-CHj-CM-CHj-CHj-OH 
OH 

-CH,.CM-CH-CM,GH 
* I I * 
OH OH 



Ij - -CH^-CH-CjHy 
OH 

-(CHgJ^-CHjOH 
-CHg-Cflj-OCHj 
-CHj-CHj-OCjHj 

{CH2-CH2-0)^-CH2-CH20H et n • I-IO 
.(CHj-CHj-Oj^-CHg-CHjOCHj et n - 1-10 
-CHg-CfC-CHjOH 

CH, _ CHj 



OH et n > 1-10 
CH,, CH, 



-[^«2-V°]n-"2-?- 

r CH CH3 
- CMj-C-oL-CHj-C-OCHj .et n - 1-10 
L H J H . 

-CHj-CH-CHj-OCO-CHj 



I 

OH 



-CHj-CH-CHj-OCa-CjHj 



OH 



6 



t3S«70« 



.CH--CM-CMj,-OCO-C H,, 



OH 



•CHj-CH-CNj-OCO-CH^CHj 
OH 



CH. 



-CHg-CH-CHg-OCO-C-CHg 
OH 



-CH2*CH"C2My . 
OH 

-(CH2)^-CH20H 
•CHj-CHj-OCHj 



•CHj-CHj'OCjHj 

^Mj-CHg-O^-CHj-CMjOH B • I-IO 
-{CH2-CHj-O)^-CHj-CH20CHj 
•CHj-ClC-CH^OH 



n • Y-10 



-CM.-C-OH n • 1-10 
H 



r 1^1 

• CHj-C-oL-CHj-C-OCHj 

L H J it 

-CH^-CH-CHj-OCQ-CHj 
OH 

•CHj-CH-CHj-OCO-CjMj 

OH 

•CH.-CHoCH.-OCO-C H.. 
« , Z ,5 31 

OH 

-CHi-CH-CHj-OCO-CH-CHj 

OH CHy 
- CHj- ^H-CI^-OCO- C-CHj 



n • 1-10 



7 



OCH3. 



-CHj-CH-CH^-OCO 

OH ofc R3 • H, 



CH3' k C^Hg. 



CK-^'^ ' A * OCH3. OCjHj. hAlogtole 



V"3 



CH2 



-CMg-CH-CH-Rg et Rg • CHj, CgHj 

•CO-CH-CHj 

-CQ-C-CHj 



CH3 
•CO-CF3 



•CHj-CHj-CO-R, 

-CHj-CO-R, R, - CMj, CjHj bi« C^H,, 



II, OCH3. OCjHj 0 ott CI. 
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au tableau. 
N* du coxnpoi^ 



Ota pr€ftxe lea cosnpoB^s du type de U fbrmule I indiqu^a 
TABLEAU I 



SubatituantB 



I 1 


0 


• 


H 


1 2 


s 




H 


1 3 




H 


H 


1 4 


NR^ 


CO-CgMj 


H 


I S 


NR^ 


CO-CjH^ • p-OCHj 


H 


1 6 


NR^ 


CO-Ci7Hj5 


N 


I 7 


NR, 




H 


I. 8 


NR, 




H 


1 9 


NR, 


CO-CjHj 


H 


I 10 


NR, 


CO-CH] 


H 


1 n 




SOj-CjH^ . p — CHj 


H. 


1 12 


NR) ' 


«-C4Hj 


H 


1 13 


NR^ 




H 


I 14 


NR^ 


Ally] 


H 


1 IS 


NR| 


B«Rxy1 , 


H 


1 16 


NR^ 


CHg-COOCjKs 


H 


1 17 


NRf 




H 


1 IB 


NR, 


CH2CN(0M)CH2CHj 


H 


1 1» 


Nftf 


• H 


OCjHj 


1 20 


NR, 


CO-C^Mj 


OCjHj 


1 21 


MR, 


CO-CjH^ p • OCHj 


OC2H5 


1 22 


NR, 


CO-C,jHjj 




1 23 


NR, 


CO«C^H^j 


OCjH^ 


I 24 . 


■ NR^ 


CO-CjHj 


OC2K5 


i 2S 


MR, 


CO-CHj 


OCjMj 


1 26 


NR, 


Btnxyl 


OCjH^ 
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Tableau I faulted 
N* da eompoa^ 



Subatltnanta 



I 27 
I 28 
I 29 
1 30 
I 31 
I 32 
t 93 



Hky 

NR 



1 



CHj-CO-O-CjHj 
CMj'CO-CjHj 
CH2-CH(0H)-CH2-CHj 
K 

CH2.CH(0H)CH2CHj 
CH2>CH(0H)*CH2C1 
CO-CH. 



OCjMj 



I 
I 
I 
1 



Comma eempoa^i da formula II, oa pent par example otfllaar 
con form fan ent k I'iaveatfon, lea compoada dapm<x<t dana la-taUaan n d- 
deasona. 



TABLEAU n 



N* dtt GompoaC 




>4 


Sabfltituants 
»5 


X 


II I 




CH3 




0 






CH3 


OCH3 


0 






CH, 


OCH2CN3 


0 






CH3 


0.i.C3H, 


0 

• 




CH3 




OC,H, 


0 




CH3 


CH3 


CH3 


0 




CH3 


CH3 


C2H5 


• 0 




CH3 


CH3 




0 




CHj - 


CH3 




• 0 




CM3 


CH3 


H 


0 




CH3 


CH3 


CN>CH>C^H^-P-N(CH3)2 


1 




CH3 


CH3 




1 




CH3 


CH, 


p.CjH^OCHj 


1 




CjHj 






0 




C2«5* 






0 
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10 



Le m^caniame de l'«£Cet de synergie n'ett pat comm. Da iait de 
la cbmbinaiton conforme \ l*inveiition des compos^i de formiile 1 avec leg 
compoa^e de formule II« on obtient de mani^re surprenante, dana aombre de 
cas, une aagmentatioA de la photoaeneiMlit^ qui attaint un ordre de grandeur 
eup^rieur h la aomme dee effete individuela dea compoaant individuela uUIia^a. 

MSme 6l toua lea compoa^a de formula II comportent un groupe p- 
dialcoylaminophdnyle, la pr^aence de ce groupe aeul# n'eat paa auliiaante pour 
predire un ef£et de aynergie pour dea compoa^a de ce type. 

Cela reaaort du fait que le compoad I 18 ne forme paa avec lea com- 
poada A. B oa C, une combiaaiaon photo -initiatrice proaaddant un effet de ay- 
nergie. Soit i'actlvitd du compoad I 18 a*eat paa augmentde par lea troia com* 
poada mentlonnda (A» B)> aoit ella ae trouve mSme diminude (C). 



At 



< 



15 



20 



25 



10 



Cl 



CH, 



CH, 



CH « CH 



/ 

\ 



CH, 



Cjll^ 



CH 



3 . 



I«a nette augmentation de 1* effet pboto*initiateur dea compos ^a de 
formule I avec lea compoada de formule n eat d'autant plua aurprenante, 

L' effet de aynergie eat tr^a marqud pour toua lea rapporta de me- 
lange, ce qui reaaort aettemeat de l*exemple 4 figurant d-deaaona. 

Lea rapporta en poida dea compoada utiliada de formule I et de for- 
mule n variant dana de largea limitea et aont compria entre 2:98 et 98:2. On 
prdf^re lea limitea compriaea entre 80:20 et 20:80« en particulier entre 40:60 
et 60:40. 

Dea matl^rea k copier conformee \ 1* invention contiennent comme 
conatituanta eaaentiela. dea lianta, dea compoada organiquea polymdriaaUea 
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U^d.. .t/oa .oUd.. et de. mfl-xg- d. photo.i-itlat««d«. deu. type. «- 
crlts d-dCBoa de« foTumles I et H. 

Comme monomfcrai .oat appropri«. le« compot«. i insataratlon 
^Ayl^ni^ae comm. par «e«ple l- e.f r. de I'adde acryUqae et d. l'»ad. 
5 m<th«cryUqae qa'«m trouv d«i. le c(»nmarc.. eatre autre., le. eater, da 
difittxyltoeglycol. du triittylto^eglycol. d« t<tra-^ltyltoeglycol et da poiy^thyl- 
fcneglycol, da trim^ftyloWthaae et d« trinKfcyloIJropaae. le diaerylat. d* dl- 
glyc^rliie. le dimcrylate d'«ber de glkcol et d. ^y«driae . to diaeryUf d. 
a^op-xtyXglycol. i. dlacr^t. d. 2. 2.dlm«thyloll«t«».l-(3). le. ..U^M^' 
10 tar«. d. peata^rythxlt.. comm. d««lt. d»i. 1- brevet de. Etaf-Uhi. d'An.^- 
xlqa. n- 3.261. 686. to. prodolt. d. la rfactloa de txl«<thytolp«,p«ie. d'oxyd. 
d'alcoylia. et d'acide. acr^- oa mithacryU<pi.. confonntoent aa brevet 
de. Btate-Uni. d'Am^rlqoe a« 3. 380. 831 et to. acryUte. oa m<&acn^te. de 
polye.ter. contea«.t to. groupe. bydroryle. Ce. deraler. et d'aatre. moao- 
is mire. q«i coavieaaent 4 IHxtUlaatloa daa. to. coache. de plk.topolym>re ««£»»- 
me, k l.lav«.t«m. .oat par «««npto McHU daa. to. bravaU de. Etata-Dal. 
d'Ain<xique a* 2. 760. 863 at 3.060. 023. 

Qa peat ttt&.or de la mtoe m«il*ra to. monomire. cont«iaat de. 
groape. coaaa. par to demand, de brevet a]to<i»i.d OS a- 2. 064. 079. 

20 oi MeB toa monomjbrea eontaaaat to groape Waret : 

0 O 

1 I tt 
-N-C-N-C-y- 

H H 

eoana. par to demaade de brevet rflamaad OS a* 2. 361. 041. 

Comme to montre cette toam^rattoa. Viaveatloa a'eat pa. limit^e & 
25 IhitUiaatUm d'tm moaomire polym^ri.able .p^cifiqae qaelcoaqae. il md&t qaa 
to moaom*re comporto «i moia. deax douhla. Ualaoaa ithyl6dqaa. at «At 
capaWe de saUr aae poly«6ri«tloa par addltloa. tor..rx'oa utUl.e de. com- 
po.4a poly-U«atar4. de poid. moMeutaire <tov<. ceox-a doiv«it ttre eox- 
n.lm.. aeceaaiUe. k to photorfticatotloa oa dolv-it 8tre aeeeaaibto. ea.embto 
30 avec on moaomire de &ible poid. moWeatolre. k to poly«<ri.atlcn par addJ. 
"lion. Poar l-atlU.attoa daa. to. matltee. k copier photo.earible.. .oat par 
•acmpto approprK. to. compo.4. ia.atar«. 6wm<r<. a-de.foo. : 

Le. polyciaaamate. de viayto et to. pr^polymire. d'erter. inaator<a. 
par example to pr«poly«*re d'l«qdit.tote de dtoUyle oa to. allylimid.. poly 
35 mira. d6crit. d«i. to demaad^ de bravat ritom«id OS «• 2. 203.732. 'ImI 
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lea polyvinylac^tals avec des groapoa vinylidto© extra-lin^airea confermfaient 
an brevet des Etata-Unia d'Am^riqae a* 2.902.710. 

Lea monomer e a miae en oeuvTe, soit da commerce* soit fabri* 
qa^a par Tentrepriae elle-m8me, contiennent normalement de faiblea quantit^e 
5 {environ de 50 ^ 100 ppm) d'un inhiblteur empCchant nne polym^riaation indoite 
tilxer miqnement . 

Loraqae lea matibrea 4 copier conforzhea ^ l*inventton doivent 
supporter dea conditlona extrlmeB de atockagc, U qaantit* de riahiUteur ajoa- 
t^ peat itre angmenttfe k I par rapport an monombre atllia^. 
IQ Comme inhibitenra tiiermiqaea, aont approprKa entre antrea lea 

compoa^a aaivanta : 

p-m^thcsypli&ol. hydroqoinone. alcoyl-qninonea et alcoyl-bydroquinonea, 
aryl-qoinonea et aryl-hydroqoinonea, tert. -butylcat^chol, pyrogallol. r^sinate 
de cuivre, naplitylaminea, ^-naphtol, chlorure cnivre\ix, 2, 6-di-tert. -tatyl- 
15 p-cr6aol, pWnothiaaine, pyridine, nitrobenabne et dlnltrobenxbne, p-tofaiqiii- 
none» chloranile ainai que lea colorants de thiamine comme par example le blea 
G de tfaioaine. ;^ 

Lea matibrea b copier photopolym^riaablea penvent en outre conte- 
nir, de manibre comme, nn on plnaieara Uanta, par example des poiyamidea 
20 aolnblea dana dea aolvaata, dea polyac^tatea de vinyle, dea polyacrylatee ou 
polym^lliaer^tea de m^ti^yle. dea polyvinylbatyrala, dea Others de celluloae 
on dea eatera de celluloae, dea libera de polyalcoylbne, dea polymbres de 
condensation de glycols avec dea diaddea, dea copolym^risats de styrbne/ 
anhydride mal^que solublea on gonflablea ou ramoliaaables dana lea alcalia* 
25 lea copolym^riaats d*^lhylbne et d*anhydride malfiqae on de m^tbacrylate 

d*alcoyle et d'adde m6fliacryliqne con£orm6nent b la demande de brevet alle- 
mand OS a* 2.064.080, dea terpolymbrea de atyrbne, de m€thacrylate d'al- 
coyle et d'adde miliiacryliqae confovmteient b la demande de brevet allemand 
OS n* 2.363.806* lea copolym^risats de m€ihacrylate de m^thyle et de N-(p- 
30 tolabneaaUbnyl)carfaamate de (^-m€thacryloxy)^ttxyle conform^ent b la de- 
mande de brevet allemand OSn* 2.027.466, dea r^ainea maldiquee, dea r6ainea 
de terpbne-ph^Bol et des eub stance a. analogues. 

Etant doxm^ que le d^veloppement eat aouvent etfecta< an moyen 
de r^vOatenra aqueuaB-alealina, on utiLUae de pr^^rence dea Uanta qua aont 
35 aobiblea dana lea alcalia on qui peuvent btre ramollia dana dea alcalia aquenx. 
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Comme eremples d« tela Uanto. on peat eiter lea copolymtfrlaata de atyrfaia 
•t d'aahydrWa malflque at de m<ftacryUta d'alcoyla avac I'acida m^thacryU- 
qaa. la. taxpolymira. da atyrina. da m<th»crylata d'alcoyla at d'acida m<1ha- 
cryliqua. laa riaiaea aalfiqaaa alnsl qua lea copolym>rea d^crlta dana U 
5 damande da brevet allemand OS n* 2.205.046. 

Ob peat ea oatre ajoater anx matlirea copier dea pU«tiflB»ta, 
dee ageata prodaiaajxt I'adhirence, dea doimeara d'hydrogtoie. dea captaara 
d'orygtoe. dea coloranta. dea plgmenta. dea ageata foroaatlaa eool«ira, dea 
ageata d'abaorptioa dea rayou. oltravlolata at dea ageata da r^tflage aeartto. 
10 m^txiqae. 

La type etla qoaatltdda cee addltlfa aont d<taanto<a par 1« do- 
maiae d'appUcatloa privu poar la matiVre k copier coafornie k I'iaventtoa. Ea 
oatre a y a Uea de preadre aoto qae lea aubataaces ajoat^ea n'abaorbeat paa 
de proportioaitrop fler^ea de la laialire actiai«,oe reqalae poor le proceaaaa 
15 d'iaitlalioa at .jol ae dimianeat paa aiaai la aeaaibUlt* pratl'qae k la lamikre, 
Comme pUalilS58**oa*peat dter par exemple le phtalata de di- 
taatyle . I'adipate d<dii»o-octyle. lea eatera aitriqaea. laa plMapiiataa d'alcoyla 
at d'aryle. lea paraltoaa cUortea. lea glycola oa lea polyola iuphattqaea. 
Si I'on vwit aaaozar oaa aptitada impaeeabU aa atodcaga ea prdaaaoa dW 
lumdditd OMvtm da I'air, oa utUiaa da prttfeaaca dea pUatiftaat. laaotoUaa 
daaa I'aau. 

Lea areata prodnlaaat l'adh<reace seat toujoure utiUa^a loraqae 
le. matikrea k copier photoaeaalble. aoat somniaea i dea coatraiate. partlco- 
U%rea. comma par exemple lore de IMtlUaatloa comme mat^riiut photo- 
rtfaiataata. Comme ageata prodol.aat I'adlifeeace aa aoat r^viWa avaatagaax, 
daaa ce caa, lea ailaaea orgaaiqae. moaomkrea oa polymkrea. lea eompoa<a 
h<t«rocycUqnea coaftaaaat d« I'aaote. tela qae eeox dfcrft. daaa lee" breveta 
deaBtata-ttoiad'Amdrlqaea* 3.645.722. 3.622.234 et 3.827.908. learner- 
captMia MtdrocyeUqaee ceaaaa de la diaaad. de brevet allamaad OS a- 

30 2. 028. 773. aiaai qaa laa aallide. de. adde. mercapto-alcaaotqae. coana. de 
U demaade de brevet allemaad OS n' 2. 448. 821 oa le. eetera mercapto- 
aleaaorqaea coaaaa de la demaade de brevet aUemaad OS a* 2.448.850. 

Comme doaaear. d'bydrogiae, U y a Uea dHilillaar da aaaikra 
coaaae. par exemple dea aabataacea avec de. groapea AHar attphatlqaaa oa dea 
35 compo.<a /ft-diearboayWa cycHqaea . EvealaeUemeaft cetta foacttoa peat aaaal 
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atre rempUe par dea Uaats ou par le subatance polym^risabla. loraqae ceux-ci 
.poaaMeat on atome d*hydrogtee UUle. 

Lies mati^rea k copier photopolym^riaablea peuvent en outre coa- 
tenir dea coloranta et/ou dea plgmenta qtd peuvent agir taat comme agenta de 
5 contraate que conime agenta de renforcement de la couche. Lea coloranta en- 
trant en ligne de compte aont par excmple indiquia dana lea breveta dea Etata- 
Uttia d'Amiriqae n* 3, 218, 167 et 3. 884, 963. 

Lea mati^rea k copier conformea k rinvwtlon, penvcnt en outre 
contenir dea agenta d'abaorptlon UV, qal aervent comme filtrea de protection 
10 coatre la formation d'un halo. Dea aubatancea appropri^ea noa coloranlea aont 
par exemple d^crltea dana la demande de brevet allemand OS n* 2.243. 182. 

Coniormteient k I'iaventlon. on pr^fbre la repartition pond^rale 
aalvante dea conatitoanta lea plna faaportanta dana la matlbrc k copier photo- 
aeakible, lea poarceatagea iadiqpi^a 6tant dea poarcentagea en poida par r^yport 
15 b la teaea^^^\olidea : 

Uaat 15 - 99 % ; monombrea I - 75 % ; mflange de photo-inltiateu»0. 1 - 
10 % ; doaneur d'hydre|bne 0, 5 - 10 % ; plaatlfiant 0 - 15 % ; agent prodalaant 
I'adb^rence 0 - 15 % ; Colorant ou plgmeat 0 • 30 ^. 

Lea matibrea b copier photoaeaaiblea coafonnea b I'ln^eatioa 
20 peuveat •tre utiUa^a IndaatrleUemeat aoaa forme d'aae aohitioa ou d'une die- 
peraion. par e»emple aoaa forme d-an laqae dite b copier. %pi eat d^pomSm par 
I'utUiaateor bii-mSme aur an ai^rt ladiylduei, conaimia on it par teemple ITia- 
Utnde de le foire poar rattaqpie chimiqae dea formea d'impreaaion. pour la 
production dea arcuita copiea ou dea patroaa, pour la production d'inacriptiona 
25 aur dea plaquea. de formea a^rigraphiguea et d'arttclea analoguea. et eat cx- 
poa^e et d^opp^e auivaat I'lmage. aprba le a€chage. D»a ce caa. oa diaaout 
lea conatituaata de la matibre b copier coaforme b l-inveation dana an advaat 
appropri£. Comme aolvanta aont approprf^a lea alcoola, W«^|^8. lea ea- 
tera, lea Miera, lea amidea. lea h|*fo«r1»rea e^^ 
30 Lea *fliera partiela dea j^yeota ou d^i c^^o-alc^ comme dea 

aolvanta favoraUea ; le choix du aolvant depend cepcndant danaTuiic grande me- 

aure du ehoix du lia&t. 

La matibre b copier photoacnalMe coaforme b ^invention pcut 
cependant ^galement 8tre miae dana le commerce, en particulier aoua forme 
35 d'une coucbc pbbtopolym^riaable aoUde ae trouvant aur le aaat^riel de aupport 



poar la labricatloa de formes d*lmprea6ioa« d'Imagea «n reUof. de reserves 
d'attaqaes chixnlquei, de patrons, de matrlcest de formes s&rlgraphiques, de 
copies IndlvidaeUes ct d'artieles analogues. Une appUcatlon partlcttU^rcment 
importante eat coasUta^e par das plaques d'impression pr^seasiWUs^es aptes 
5 an atockage poar l*impreaalo& i plat, en relief et en creox. 

lie d^pOt do revtttement aur le materiel de support a lieu ^ par- 
tlr de aolvanta organiqaea correapondanta oa de mdUngea de aolvanta. c*eat- 
ih.-dire par coal^e, pixlvMaatlon oo izuneraion. 

Comma aapporta de coache aontpar emx^a approprt^a le ma- 
10 gn^aium, le ainc, le cuiyre, I'altimlniom rendn ruguanx m<caniqaement> chl- 
miquement ou ftectrochimiquementp I'alnnilTitmn anodia^, I'acier, maia ^gale- 
meat lea feoiUea en polyeater oa en acetate, lea gases de^rlon. etc. . • dont 
U snr&ce pent ttre soumise si n^ceasaire it on traitement pr^alable, Le mate- 
riel de support peut dans ce cas remplir le rOle dhm support d^finitlf ou d'un 
15 support intermMiaire dont on transfers la mati^re k copier photo sensible snr 
la pi^e travaUler an moyen d'un lamiaage . Pour la fabrication de couches 
^sses de photo^lymbre, dont I'^paisseur peut «trc de quelipxes dixibmea de 
millimbtrea, la ma^ibre b copier coaforme b rinvantion peut auaai ttre maU- 
z<e, aaaa dissolution dans un solvant, par oxemple dans un dlspositif b trois 
20 cylindres et peut 8tre preas^e bydrauUquement sur la feuiUe de support pendant 
1 minute b 90*C avec une force de 30.000 b 50.000 kg. 

Kxi g^&^ral, il est avantagenx de mettre les mati^res b copier 
photosensibles conformes b I'invention b I'abri de I'oxyg^ atmosph^rique. pen- 
daat I'expositiott. loraque la rMculation est produite uni^iement pax la poly- 
25 m€risation des monombres b insaturation e&7l6kique» ^taat donn^ que cet ory- 
gbne est fljt< trbs ^cilement par les radieanx se fbrmant dans la couche et que 
ceux-ci scat d^sactiv^s. Une teUe mise b Tabri est oMenue d'nae maaibre sim- 
ple an moyea dHm couche fbrmant barribre, impermeable b l*ozygbae, comme 
eUe est par excmple d^crite dana ki demandea de breveta allemaada OS a' 

30 1.572. 153 et 2. 036. 585. 

Dana le caa ob I'on uttUae dana la motibre b copier photoaenai- 
ble un compoae de poida moUculalre Hmvi acceaaiUe b one reaction de r Wcu- 
lation photochimiqne et que U reticulation n!eat pea prodnite exdaaivement ou 
de manibre prddomiaante par dea acrylatea ou dea acrylatea d'alcoyle de faible 
35 poida moieculaire, une teUe couche formant barribre n»eat paa requiae, etant 
que cette photo reticulation conduit, egalemeat en preacnce d»oxygbne. 




^ la diff^renciatloa d^tir^e cntre let emplacementi impresiionn^* et noa impres- 

Le materiel d^e&registrement fabriqu^ avec lc« mati^res ^ copier 
phototeailbles aert d'une part i la cr<ation d'imaget rar des aupporta appro- 
5 pri^i oa de feoOles rdcaptricei. d'aatre part i la preparation de reUafe qui eoat 
utiUa^B comme formet d'impreiaion, formes a^Hgraphicpee. reserves, ou 
coznme articlea analogaea. En outre, U eat cepeadant <galement poaaihie d'uti. 
liaer lea matiirea )i copier photo aenaiUea pour la iormulatioa de laquea dur- 
aseaat aoua I'effet dea rayo&a ultraviolets, qui peuvent «tre otilis^s comme pro- 
10 tectiott superficieUe, ou pourla formulation d'encres d'impreasion durciaaant 
soua Inaction d'ua rayonnemeat ultraviolet, qui ne a^che^ paa physiquemeat et 
qui ae aoat paa r^ticul^ea chimiquemeat avec formation de liaiaoaa tranaveraa- 
lea induite par l*oxyg^e. Le a^chage a Ueu photocliimiquemeat et de ce foit 
partijculii^emeat rapidemeat et aaaa poUntioa de I'eaviroaaement. 
15 Lea formea d'lmpreaaioa, lea formea a^rigrqphiquea, lea r^aer- 

vea et lea articlea aaaloguea aoat produita k partlr dee mat^rlaux d'earegiatre- 
meat approprl^a de la mani^re haWtueUe dana U pratique, c'est-i-dire qu'apr^s 
expositioa sous un ozigih^ appropri6. oa ^limiae les emplacements sans image 
qui soat reat^ls solubles par traitement avec des solvaata appropri^a. par exem- 
20 pie dea aolutioaa alcalinea aqueuaes* 

Le d^loppemeat peat cepeadant anaal ttre obteau au moy«ai d'au- 
tres procM^a, c'eat*^-dire ea utiUaaat d'autrea ditf^reacea phyaiquea coaauea 
daaa la pratique entre lea emplacemeata ^ ixaage durda et lea emplacemeata 
aana Image non darci0« par exemplea des differences en cc qui conceme le point 
25 de foai6n. I'dtat collant, l^adh^rence, la transparence optiqae et lea propriet^s 
analogues. 

L' invention sera maintenant expliques plus en detail au moyen des 
examples non limitatlf s auivants « 

Toutes les indications de qnantitea soat en poidSt aauf indication 

30 contraire. 

Lea denominatiLona p.p. (partiea en poida) et p. v. (partiea en vo- 
Inme) aont dana le rapport g/cm^. 
Exemnle I 

On dissout 140, 0 p.p. d*un copolymers form^ de 85« 8 p.p. de 
35 meifaacrylate de m^tiiyle et de 12, 5 p.p. d*aeide m^tiiacryUque ayant un poids 



17 



1336708 



moUculaire moyen de 35000 et un indice d'acide de 86. 
140, 0 p.p. de txtoylate de penta^rythrite, et 

1.5 p.p. d'ac^tate de tpi./4-(m^thyl.phfaylamliio)phtoyl7.m^tiiyle 
daA8 1400.0 p.p. de xnono^thyUAer d'^thyltoe glycol. 
5 A une a^rie de tellee solutions, on ejoute chaque lois 7, 0 parties 

en poids d'un Inltiateur ou un mfiange de 3, 6 p. p. d'un initlatettr de forznule I 
et de 3, 5 p«p. d*un initiateur de formxile II. 

On nitre Ics solutions et on les projette au moyen d'une centriftx- 
geuse 1 pUqaes (100 tours/minute) sur une feuille en aluminium r endue 'rugueu- 
10 se £lectrochimiquement et on s^die. 

Apr^s le s^chage, on revftt les ^chanttllons de pla^ies d'une aolu- 

tlon aqueose de : 

2. 0 p.p. de caxboxym^thylcellnlose 
1. 0 p.p. de Sucre de canne 
X5 1,0 p.p. de saponine et 

0. 12 p.p. d'acide sorbique dans 
Z67, 0 p.pj d»eau 

(environ 0. 6 g/m^). ok s^che et on expose chaque Ibis pendant 2 minutee sous 
un coin k demi-teintes ayant 21 gradatLons fabrlqu^ par la Soci^t6 Eastotiaa 
20 K^tV Co. • dont V ^cart de density est compris entre 0. 05 et 3. 05 . avec des 
nccroissementa de density de 0. 15 (Kodak. Photographic Step Tablet N* 2). 
Comme source Imnineuse, on se sort d'une lampe h lumi^re ponctueUe Xenokop 
do 8000 W (distance de 72 cm). 

On applique alors pax frottement sur les plaques un r^€late>xr 
25 constitu€ par 1, 5 p. p. de m^tasilicute de sodium monohydri^.. 0, 3 p.p. de poly- 
^^yl^^ycol 6000; 0. 06 p.p. d'acide l^vuUque, et 0,03 p.p. dniydrosyde 
de strontixmi octahydrat4 dans 100 p.p. d'ean, ayut ua pH de 11, 9 pendant 30 
secondas pour I'aimination des emplacein«&i sans image et on rlnce enoute 4 
I'eu. Si I'on traite les couches h colder de cette nAaibre. les gradations de 
30 coin Kodak enHbrement reproduits loumissent une mesure de I'activit^ d'ini- 
tiation des initiateurs ou des mflanges d'initlateurs examines, c'est-^-dlre 
que la photo sensibility pratique est d'autant pins Oev^e qsxe le sombre dograda- 
tionsde coin est plus ^ev^. [ 

Dans le tableau m. on montre pour les combinaison's d'iniiiateurs 
35 examinees dana chaque cas, le nombre de gradatloas dn coin entlteement r«p»o- 
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dult».. teair compte des gradationB de tranBition aubitfqaeato av«c una colo- 
ration partielle. Le« photoaensibiUtis de deux gradatioBf co&tigaet ae diattn- 
guwt par un facteur V2. la gradation 0 correapoad k U denait^ optique 0,05 
(abaorptioB propre da material da la palUcul^ 

Typaa d'inittataur : N* da I'aaaai ^ gradatUnada coin 

I n 



1 9 




1 


I 


1 14 




2 


1 


I IS 




3 


3 




II 1 


4 


1 




II 3 


S 


0 




11 6 


6 


0 




11 9 


7 


0 




I li 15 


8 


1 


1 9 


■ II 1 


9 


7 


1 9 


II 3 


10 


8 


1 9 


II 6 


11 


9 


1 9 


It 9 


12 


6 


I 9 


M IS 


13 


3 


1 14 


11 1 


14 


6 


1 14 


11 3 


IS 


10 


1 14 


11 S 


IS 


10 


1 14 


11 » 


u 


7 


I 14 


11 IS 


ia 


S 


1 IS 


11 1 


19 


8 


I U 


11 3 


20 


8 


I IS 


11 6 


21 


8 


1 IS 


n 9 


22 


9 


l' IS 


11 IS 


23 
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Get eatemple montre I'influeiice. de dil£6r«nti compo.*. d« fbrmu- 
le n tor ua campoi< cMfiai de foznmle I (I 18). 
• On ditsont : 

5 140. 0 p.p. d'tm copolymfcw £orm« d« 85 p.p. do m^thacrylato 

- do m<thyle et de 15 p.p. d'acide m^OacryUqae ayant nn poidi moWcnlairo 
moyen de 43. 000 et un indice d'acide de 86, ^ 

140, 0 p. p. de trUcryiate de tdm<fliylol<thano. et 
1, 5 p. p. d'tm colorant asolTqao Ueu oMenn par copolatlaB da aol 
10 de 2. 4-dialtro 6-chloro4>ea.toediaao»lom aree U 2.m<Ao«y S-ac<tyl«aiao 
N-cyaBo-<axyl-N-hydre«y<fliylaaillne dans 

1400. 0 p. p. do nume^fliyKflMr d'<tfcyli»« glycol. 
A une a<rie de tolloa eotatlona. on ajoute soit 5, 0 p. p. dhin eeol 
initiateu^Ts.O p.p. d'nam«lange de 2.5 p.p. dn compoa* de toimule I 18 et 
15 de Z. 5 p.p. de diff^rents coii^a<« de fotmole n. 

On flltxe lea aolutiona et on les projette aa moyen dW eentrifc- 
geuae i plaqae. {l<^ toara/tniante). sax ane f^iiUe en ala«Iata« readne m- 
gaeaae par voie flLeOtrocfaisnlqae et aaodia<e. 

Apr^a le a^chage, on revitlea ichaatlUona de plaqae d-aao aola- 

20 tlon de : 

3. 5 p.p. d'alcool polyvlnyUqae et 

1, 0 p.p. de tenryi-Aher-aaUate de aodiam dana 

96,5 p.p. d'eaa, 

qai prisente one vi.co.it6 d'environ 16 cP et on a^die. 1^ tralt«neat alt<- 
25 rieor a Uea coame d«crit dan. I'exemple 1. Le t»Ue«x IV donno la ^hotoa«i- 
aibUittf relative dee ^diaatHlaaa aiaal obteaaa. 

- Tahlean IV 

Type, d-ialtiatear V de I'eaaal gradattoaa de coin 



30 1 18 



35 



n 

24 

11 14 25 
11 11 26 
11 2 27 
11 15 28 
11 12 • 29 



1 
0 
0 

aaeone isoage 
0 
0 
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Tablean IV (wtite) 

Typet d'lnitlateur. N* de I'esaai gradation, de 



5 



T 
± 


1 1 

11 13 


30 


0 




11 6 


31 


0 


1 18 


U 14 


32 


7 


118 


11 11 


33 


12 


1 18 


11 2 


34 


1 18 


U 15 


35 


8 


1 18 


11 12 


36 


5 


I 18 


11 13 


37 


6 


1 18 


11 6 


38 


11 



Cet MBsmpla k montrer I'infiuence d'un •eal compost initU- 
t«ar de formnla n max difCerenta coinpoa<a inltlateari de fozmule I. 

I.'e«aal eat efCeeta^ de maaikre eattWremeat aaalogoe i I'exemple 2. 
Conime ialtlatBare d« iptamle 1. on ntiliae di££<r«nta eampoa^a. eomme taitU- 
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25 



35 



tears de lonnole Ilf- oa 


l(e sert da compost II 1. 




Lee r^mltats mt indiqats dans le taUean V. 
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Types d'initiatear 


N* da I'essai 


gradatioade coin 


I n 






1 1 


^9 


1 


1 9 


40 


5 


1 17 


41 


4 


1 18 


42 


1 


1 28 


43 


•0 


11 1 


44 


I 


11 111 


45 


10 


I .9 11 1 


i 46 


12 


1 17 111 


47 


12 


1 18 11 1 


48 


11 


1 28 11 I 


49 


8 



10 



IS 
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Cet exampl* montre le« limit© dans losqaeUet on pent fair© varler 
me rapport do mflange daa deux compoaant. dn ayatfcme dea initlateura, aaaa 
qaa l*w perde laffot da aynar j^a. 

On diaaoat : 

140, 0 p.p. d'un copplym^xa form« da 85 p.p. do m^fliacrylata da 
m^tliyle at da 15 p.p. d'adda m^lhacryliqaa ayaik un poida moWcalalra appro- 

admatif moyon da 43* 000, 

140, 0 p. p. da triacrylata da trim^thylol^ttiana at 
1. 5 p. p. dn colorant Wan ddcrlt dana l*axampla 2. dana 
1400. 0 p. p. da mono^lhyldtfiar d'^fliyl^glyeol. 
A una afcla da taUaa aoluttona, on ajoota chaqao lola 5, 0 p.p- da 
rinitlataar I 1 oa da I'inWatear n 1 , ou 

5. 0 p.p. do mdUngaa da caa daax initiataura, 
L'aaaai eat affocta^ da manl^ra antl^remant analogoaa anx axem- 
plaa 2 at 3. Lea r^aoltata daa aaaais aoat indiqu^a dana la taUaan VI. 

\ Tahlaan VI 

Typaa d'initUtaor \ N- da Veaaai Gridationa da coin 

n 1 



20 



25 



5.0 p.p. 




39 


I 


4.0 p.p. 


l.Op.p. 


50 


8 


3,0 p.p. 


2,0 p.p. 


51 


9 


2. 5 p.p. 


2.5 p.p. 


45 


10 


2,0 p.p. 


3.0 p.p. 


52 


II 


IfOp.p. 


4.0 p.p. 


53 


10 


0,5 p.p. 


4.5 p.p. 


54 


9 


0.25 p.p. 


4. 75 p.p. 


' 55 


8' 




5,0 p.p. 


44 


1 



TC^Mtpl^ 5 

30 Dana cat example on compare daa compoa^a da formnla I portant 

dea anbatltaanta di££4ranta en position 10. 
On diaaoat : 

140, 0 p.p. d'TiSi copolymtea Xbrm4 de 87, 5 p.p. de m«iacryiate 
de m^lfayle et da 12, 5 p.p. d'acida mdHiacryUqoa ayant nn polda molfcalaira 
35 znoyen de 35. 000 j 



22 



140.0 p. p. de trUevyUta de trlm«fliyl«l«Mi»« 

1. 0 p. p. da colopwit bl«i d«crit dwa I'Memple 2. 



dans 



10 



1400.0 p.p.'de moao^ttiyWther d'^thyltoeglycol. 
A one aCrie de eea aolutloaa. on ajoat* : 
5. 0 pmrtlaa en polda dhm aaol inltUteur on cba<iae tola 
Z, 5 partlea en poida de deux laittatenra. \ 

h'MbuAea • Uao conune indiqa^ k Teawmple 1. Lea titaltBU aont 
rteala dana le taUeaa VU . 

T>Klean VH 

Typead-toltl»t«« N' de l-eaaai Cr«UtUaa de coin 



IS 



1 18 




56 


1 


1 18 


11 1 


57 


9 


1 29 




58 


•aame image 


I 29 


11 1 . 


59 


4 


1 31 




60 


1 


1 31 


11 1 


= 61 


6 




11 1 


62 


1 



20 E^wnple 6 

Cmt rnxmpk^mntre que I'efCet de synergie dea systteies d'initia- 
teui coBformas 1 1'iavcntiitti aglt plcincment meme dans d«8 m&ti^res k copier 
phototenfllUae, coate^ant dea compoi^e polyinaatar^a de poida moltfcnlaire 
^ev^. 

25 Oa prepare dii£dxeatea eolutioae part&x de 360. 0 p.p. de pr^ly- 

m^riaat dHaophtriate de diaUyle «t 90, 0 p. p. de triaerylate de penta^nfArite dans 
. 2900, Op. p. de 2-5m««fl 2-m^ti»ox3rpcataiione-4. 

Oa ajoate anx aolntloni indivldaeUes aoit 16, 0 p.p. d'on seal ixiitia- 
tear, soit 8. 0 p,p. de chacun de» deux initiatcurs de fonxwle I ct de formule II 

30 ^ tttlUaer ea rnOaage et on agite, juaqu'^ ce qae lea aabetancea aolidcs se soicat 
dieaoatea. Oa filtrc lea aolutloaa et oa lea projettc au moyea d*uae ceatrifagettae 
E pUqoea k 100 toare/nkiautea aar uae feoiUe ea alumiatoxn readue ragaeaae par 
vole mdeaaiqae. Apr^s adchage peadaat 15 mlaatea X 50*C. oa lea expoad aoua 
oa ooia gria \ demi-teintea ayaat 21 gradattoaa (Kodak Photographic Step TaUet 
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n- 9 4 we iKupe i Imniire ponctaeUe Jl x&ion d« 8000 W k uno distance de 
72 cm dene tm cadre eopienr vide. 

Apr^B I'exposltloii. on tralte lee <cluntlUoni pendant 60 eecondee 
dans on bain de 1. 1. l-trlchlor<thane et eneaite on lea arroae avec dn aolvant 
5 par. On traite eneuite la plaqae pendant 45 eecondee avec le Uqulde d'attaque 
chlmiqae d«crit dane la demande de brevet aUemand OS n« 1. 940.280, en nU- 
Ueant nn terapoa en pelnche, le UqoMe d'attaqiw ' 

80.0 p.v. de gocBBM axablqae (14* B4) 

1% 0 p. V. d'acide plutaphoxique (k 85 %) 
10 O.Zp.v. de Hr(50 

0,5 p.v. de HjOj (a 30 W, et 

7,3p.v. d'ean. . 

On eadnit ennite lea emplacementa en image dtenere graaae. 
La compaialeon dee pbotoaenelbillt^a relatlvee a lien dhme manlire exacts- 
15 meatidaatiqae k I'exemple I. 

I^ea r<aaltata de I'^vatnation sent indi<{a<e dana le taUeaa Vm. 

T«1>1— n vm 

Type d'iaitlatmr \' N» de I'eeaal GradaUone de coin 

I n • 



20 




n 1 (8,0 p.p.) 


63 


8 






11 1 (16,0 p.pe) 


64 


8 




1 Z 




65 


4- 




I 2 


11 1 


66 


13 




1 4 




67 


7 


25 


1 4 


. 11 1 


68 


14 




1 6 




69 


6 




1 6 


11 1 


70 


15 




1 7 




71 


5 




1 7 


11 1 


IZ 


13 


30 


1 8 




73 


8 




1 8 


11 1 


74 


13 




I 9 




75 


8 




1 9 


11 1 


76 


15 




1 12 




77 


3 


35 


i 12 


11 1 


78 


14 • 



Tublean Vm (miite) 
Typ« d'initUtettxt 

I n 



Gradations en coin 



10 



15 



20 



25 



30 



1 13 




79 




3 


1 13 


11 1 


w 




13 


1 15 




81 




8 


1 15 


11 1 


82 




IS 


1 16 




83 




7 


1 16 


11 1 


84 




16 


1 I? 




85 




7 


1 17 


11 1 


86 




15 


1 24 




87 




3 


1 24 


11 1 


88 




13 


I. 29 




89 




3 


1 29 


11 1 


90 




13 


1 30 




91 




1 


1 30 


11 1; 


92 




14 


1 33 




93 




6 


1 33 


11 1 


94 




16 



g^PMip^e 7 
Ibrmte de 
le et de 



On flltxe la solatlon ddcrite dans I'eeaai n* 32. tableau XV 
140, 0 p.p. d'un eopolymtee de 85 p.p. de m^thacrylate de methy- 



15 p.p. d'acide xn^^cryliqae, 
140,0 p.p. de triacrylate de trim^tylol^tfianet 
1. 5 p.p. de colorant bleu d^czit dans I'exemple 2, 
2, 5 p. p. dtt compost I 18 et 
2, 5 p.p. da compofl^ n 14 dans 
1400, 0 p.p. dn mono^Hiyl^fher d* 6 tbyl toe glycol, 
et on U projette- au xnoyen d'une centrifiigeuse k plaques ^ 100 tottra/minute 
sat ime fenille en aXmnininm rendae rugaeuse par vole flectrocMxniqae et ano- 
dis^. i^r^s le s^chage de U plaqoe revBtue dans nne ^tttve de s^chag^ i circa- 
latton d'aix, on rev«t ceUfe-ci de la solution dterite i, I'exemple 2, formde 
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d'l^l polyvtoyllqae et de l»ryi.«ier.t«l£.«e de ■odfaun d». de re«» et 

on s^dift ^ noavMiLe 

Apr%« wcpoiitioB de plaque dans un diipoaitif d'expoiitlon i 
s^um de 8 kW (distance de 72 cm) sous im modWe n«gatif. en diveloppe la 
5 pla-rie. an moyen dHm t«npon ^ peluche. avc U .otatton de r<vflateo» alcalto, 
dtfcrite 4 I'exemple I. form<e de mftariUcate de .odi«n. de poly<1l«rlWilycal 
6000. d'acide l^vulKiue et d-hydroxyde de rtronttam d»ie de I'ean. Aprk. e.«i- 
y»ge avec nne eotatlcm d'acide phoaphorlqoe k 1 *. on encr. lee «mplac«n«it. 

)k image avec one encre graeae. 
10 Au moyen de cett* farme d'lmpreeelon pUaographlque. on imprl- 

me plnelenre dlaalne. de mimere d'ewmplateef topeccaUee «r tme pxeete 

o£Eeet. • 
Br— "T^* * 

On filtre one solution de : 
i5 140. 0 p.p. d'un copolymtee form* de 85 p.p. de m<thacrylate de 

m<ttiyle et de IS p.p. d'acide m<aacryil«no (PM = 43.000) 
140. 0 p.p. de triacn^ da trtei«ft.yloWlhane, 
1, 6 ^p. du Golozant btau d<czit )k I'eMmpl* 2. * 
2,5 pi p. dn compoe< 19, et 
2,5p.p. ducompo«<n2da»e 
20 1400,0p.p. damono«iyl«aierd'<tfcylVneglycolet 

on projette au moyen d'une centrl£ugeuee & plaque, eur U lurface en dirome 
d W pUqne en laiton k chromage mat et on .iche enwiite la plaque. 

On re^t enwite U plaque de 1* oolntlon dtoAte k l'e«mple 2 

d'alcool polyvinyUque et de la»ryl.<««r-~l£at. d* wdinm dane'd. 1'e.n et on 

25 skehe k aouveas. 

Aprke una eapoeition pendant 2 minute, .on. an modM. poallif 
d«.uncad,.decopi«ar(la«p.lll«»l»repo«:tnell.kxdnonde8kW. dietance 
de 72 cm), on d<*1oppe avc la wtotion de r^vflateur aquenw alcaline d^crlte 
k I'ewmple 1. par eamyage an moyen d'un tampon «n pelnelie. 

30 On aimine en«ite pend«xt 2 minute. U couche de chrome «» mo- 

yen d'un Uquid. d'attaque ddmique pour le chrome qrf on t«nwe dan. le com- 
merce, contenant 42. 4 1i de CaCl^. 9. 8 * de ZnO^ et 10. 8 * de HCl et S7 * 
de H,0. Apr*, rinsage k l-ean. on flimine la conch, k copier par Immeralon 
d«»?de I'acfton. et on traite l-lmage par une encre graa.e aprk. I'avolr encore 
35 «nefcl.rlacdertpol.e.«y<eavecdel'acldepho.phonquadUa<kl%. 
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On obdeat una pUqae dUmprestioxi planographiqoe impeccable ^ 
plusleors m^taux. permett»t l-obtentloii d'tm nombre de tiragee tr^a Hwi. 
Eatemnle 9 

Dana la demande de brevet allemand OS a* 2.203.732 (exemple 
5 12) on d^crlt la proration d'on compost photor^ticulable fonn^ d'nn polym^re 
de m^thylvinyWaiep/anhydrlde malttqa^etd'allylamine. 

On diaaoat : ^ 
600. 0 p. p. da ca polym^risat* 
100. 0 p.p. da triacrylate da trim^thyld^Uiana 
10 8. 0 p.p. da compoed I 1 at 

8. 0 p.p. da compoad II I dana 
1400, 0 p. p. da mdtiiyldthylc^tona, 
on d^aa ear on tiaaa en nylon (environ 80 maiUea/cm) et on a^che, Apr^a 
4 minatea d'expoaition dn tiaaa revitu de mani^re k former one image, aoua 
15 on modUe poaitlf aa moyen d'ane lampe k x^non de 8 kW ^ one dlatance de 

72 cm, on d^veloppa I'lmage dana I'ac^tnne. On obtient an patron a^rigraphique 

ntillaable. L 

Tr<ir*i>npi^ in 

On prdpare ana aohition da ravStamant formda da : 
20 400, 0 p.p. d'an copolymdriaat de atyrbne /anhydride mal^ique. 

200, 0 p,p, d'an copolym^riaat d'Of -m^thylatyrtoe/vinyltolu^e, 
25. 0 p.p. d'on polyvinylbatyxal ayaat an poida mol^colaire 
moyen compria antra 30.000 at 35.000, 

500, 0 p. p. da triacryUta da trim^thylolpropane. 
25 1,0 p.p. da compoadi 1 

4,0 p.p. dn con^adn 1 dana 
2000,0 p.p. da mdtbyld&ylcdtona at 
200, 0 p.p. da monodthyidttiar d'dtf&ylteaglycoU 

at on fiMra. 

30 Ob ravit da cette aolution one feama an caivre d'ane ^paiaaeur 

de 35 microna doablantun papier en r^aine ph6aolique. Apr^a a^chage, on 
appUque aar la concha an ravOtamant en alcool polyvinyUqoe de I ^ 2 microna 
d'dpaiaaeox. 

On espoae la plaqae en caivre revitaa aooa on modMe n^gatif 
35 d*ana image da montage pendant 2 minatea an moyen d'una lampa i xdnon de 




8kW. oud*vrfoweenwiteav««ler«v<latwr»qa«»x«le«lIni»«^ 
pie 1 et OB .oumet fln.lem.Bt k ub. attiiqo. cUal^i. A 50«C «a moyw dW 

^tioB Ab FeCi^ daBB de i*en.. 

Le ailvre est alori flimiB* anx emptocemeat. d6aid<« et U en 
5 r«mate tuia plaqae caadactrice eoiame oa l'atUl.e daae l'iadtt.trie aeetriqae. 

Oa dietoat ; - ^ 

700. 0 p. p. d'BB terpdymtee item< de 25 p.p. d'adde a««tMerr- 
Uqoe. 62.5p.p. da ««flMtcrylate da B-h«cyla et da 12.5 p.p. da m<lb«eTiftot« 

10 da xB^thyle conane Uaat, 

560. 0 p.p. d'aa aumomtea camma d<c»lt dwe I'exen^Ie 1 da U 
d«uu.d. da brayet allanuuid OS a' 2.064.079 (prodait da r^acttoa de dii.o. 
cywate da 2. 2. 4-trim<fliyl-l«-in<fl.yl4ae avec la mdthaerylate de ^-hydro- 

7BYi«ttfk»y ■■■■ 

15 i5,0p.p. dedtodttacrriata detri4th7l*n«Bly«^ 

Z, 0 p.p. da eoXoraat Uaa ddcrlt daaa Vaxenipto 2, 
5,0";^. Pi da compaad I -28* et • 
5.0 p.p. da eampead n 6. daa« 
2500, Op. p. da iBdfhyKftyledtBoa. at 
20 200, 0 p. p. d'dcool i&rliqaa. 

Oa flltra la Mhrttea at oa «i reT«tOBe Heuille de wpport en t<r<- 
phtalate de polydftytt" da talla mMaA** qua la paid, -ec de la eoocha saltde 

Ob appUqae la feolUe xevttoe m moyea d-aa dl«po.ltU de lajBiaage 
25 qa'oB troave daaa le eonanexce •» U •ar&ca aa eolyra d'aa .tratifi< da eai- 

vre-p^ier dar. 

Apr*. e«poritloa peadMit 2 mtaate. da atratlfi< aaaa an modMa 

polUfdW image de montage daw ^ «««»». 8k*)' oa filmtoe la feoille 
da protactloa et oa ddraloppe I'lmage d; a»eait duu ana aohitloa de carl»onata 

30 da eediamkO. 8 

Ob reBforce en«4te par vole galvanlqae lee volee coadacttlcaa 
on cnlTxe efron let munit onreite eeloa cette mtae taehal^ia dHm rav8temeat 
011 plomb^^tsi&e 

Oa dUalae la coacha rdalataita pa» immaralon daaa da I'acdtoaft 
35 Fa* dUmiaatlaa da coivre sea. rerttemaa* daaa ana aolatUm da FaQy eiatar- 
ndaa la fetaicatioB phet omfr en1i|ne da la pla«w condaelrica. 
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REVENDICATIOWS 
1. Matters & copier plw«6««nBiblA coateaa&t au moin* an Uaat 
polymire. an moiaa tm cam^i i iBsatantlcm <thyl6iique ayant an motoa 
dsoz dooUea Uaisons polymMaaUea par addittan et w ayaOme da flMto- 
iaitiateora, caraetfxiad an ea fiia le ayitlma da photo-iaitiatattra ntiliai aat 
eenattta^ par an moina danx eempoiAata a at b. ft <ta&t aa meina nn compead 

da forauda gdndrala : ^ 

12 



da&0 laqaellg : 

. repr^sente O, S oa NR^ et 

estim aAoma d%ydzogte». im ndical hydrocarbar^ safari aa inntav^ 
noi mb«tlte< ay«at da 1 ^ 6 atomaa da carbosa. aa ndical hydzocarbar< aater€ 
on iaaatar^. ayant da 1> 6 atomaa da carbona, mbttitatf p^r «m groapa hydaro- 
xyla, alcox^a. alcoxy^^boByle, acyla, acylosy at/ou us atome d'halogbaa. 
on groapa aralkyle ayaai da 7 k 10 atomaa da carbone, an groapa acyle^ ayant 
da 2 k 18 atomaa da carbona. 00 an groapa polyalkyltea«oxyda da foxmulm 
gfo^rala : 

. -(C.«2a-°>n-«^a«2a - 
oa 

-V^.«2a-<»»-<=a«2a-°^ 
25 dana laqaalla a aat « nombra compria antra 2 at 4« at n an nombra 

Gompria antra 1 at 10, at 

aat an atoma d'hydrogteav an groupe alcoxyle, ua groapa alcoyla 
ayant da 1 k 6 atomaa da carbona, oa on atome d^halogtee, et 
b 8a.moina on compoa^ da formnla g&^rale : 



*4 



dana laqaalla : • 

aat on groapa alcoyla ayant de 1 & 6 atomea de carbone, 
35 11^ aat on atama alcoyla ayant d« I k 6 atoanaa de carbme et 
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Alt da I'hydrogbfte, tm group© alcoyle *y»t de 1 k 6 atomef de 
carboM, tm groape alcoxyle dant le groupe alcoyle comporte de 

1 k 4 atomes de carbone, on groape aryle ayant de 6 i 12 atoinee de carbone 

ott on groape dialcoylaminostyryle, et 

X eat €gal k 0 oa 1. 

2. Matlbre k copier photoeeaiible eelon la revoDdicatloiL 1, carae« 
t^riste « ce qoe le rapport en poida dea compoa^a de formole I etn eat cem- 

pria eatre 2:98 et 98:2. 

3. KCatllire k copier photo aenaible aelon la revcndicatlon i oa 2, 
caractMate ea ce qa'elle eat pr<aeiite ioaa fbrme dhme coache photoaeaalUe 
ear on aapport. 

4. Matlbre k copier photo lensible aelon la reVendication I on 2, 
earactdrla€ en ce qa'eUe ae troave aoaa forme dW aohitlon dana on aolvant. 
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(54) LIGHT-SENSmVE COMPOSITIONS 

(71) We, HOECHST AKTIENGESELLSCHAFT, a Body Corporate 
organised according to the laws of the Federal Republic of Germany, of 6230 
Frankfurt/Main 80, Federal Republic of Germany, do hereby declare the 
invention, for which we pray that a patent may be granted to us, and the method by 
5 which It is to be performed, to be particularly described in and by the following 
statement: — . . ^. . , , 

This invention relates to light-sensitive compositions which may be supplied 
either in the form of solid layers or as liquid preparations and which comprise at 
l^ast one cthylenically unsaturated polymerizable compound and a photoinitiator 
10 system and, optionally, at least one polymeric binder. , „ . 

Within the term "cthylenically unsaturated polymerizable compounds there 
are included low molecular weight polyfunctional monomers capable of addition 
polymerization and polyunsaturated high molecular weight compounds that can be 
photocrosslinked. 

15 Substances belonging to the most varied classes of compounds have been 

proposed as photoinitiators for the photopolymerization of unsaturated 
compounds. It has been proposed to use as photoinitiators, for example, chalcones, 
aromatic ketones or diketones, multi-nuclear quinones of the anthraquinone or 
phenanthrenequinone type, benzanthrone derivatives or aza-benzanthrone 

20 derivatives, aromatic nitro compounds, heterocyclic six-membered compounds, 
such as acridines, phenazines, quinoxalines, quinazolines, pyrylium compounds 
and thia-pyryliuna compounds, heterocyclic five-membered compounds, e.g. 
benzthiozoles, benzoxazole, or benzimidazoles, and oranic dyestuffs, e.g. eosin, 
methylene blue or fuchsine. 

25 Due to their molecular structure, these photoinitiators very often can be used 

only for particular layers and substantially lose their effectiveness when used in 
other polymerizable compositions. _ . 

In many cases, it is necessary to use a considerable quantity of the initiator in 
order to achieve high cross-linking densities, and in these cases the applicability of 

30 the initiator is limited by its solubility in the light-sensitive compositions. 

Lack of compatibility is frequently observed when the copying composition is 
subjected to substantial variations in temperature under unfavorable conditions of 
storage or transport. Under these conditions, exudation and/or crystallization of 
the photoinitiator may occur, which result in a loss of light-sensitivity, sometimes 

35 considerably impair the adhesion of the light-sensitive layer to a support therefor 
and substantially detract from the shelf-life of the copying composition. 

It has been proposed in German Offenlegungsschrift No. 2060 575, to use 
unsaturated ketones of the type ^ 

R-^CH=CH)„-C--(CH=CH)„-R' 
O 

40 as photoinitiators in compositions containing monomers with vinyl or vinylidene 
groups. The light-sensitivity of layers containing only such compounds is not really 
satisfactory, even if relatrively large quantities of photoinitiator are used nor does 
their use in combination with special compounds known to be suitable 
photoconductors from German Patent No. I 137 625, e.g. appropriately substituted 

45 multi-nuclear heterocyclic compounds having groups displaying an electron-donor 
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effect, meet the demands for high light-sensitivity combined with high cross-linking 
density made on photoresist materials which must be resistant to corrosive 
electroplating baths. 

It is the object of the present invention to provide a photoinitiator system of 
good compatibility with the other ingredients of the light-sensitive compositions, 
which is especially suitable for the pnotopolymerization of low molecular weight 
monomeric acrylates and alkylacrylates, and which imparts to the composition 
good light-sensitivity in combination with a high cross-linking density. 

The present invention provides a light-sensitive composition comprising at 
least one liquid or solid ethylenically unsaturated compound having at least two, 
preferably terminal, double bonds capable of addition polymerization, other than a 
compound of the formula II, and a photoinitiator system comprising at least one 
compound of the general Formula I 



10 




15 



20 



25 



wherein 

Ro is O, S, or NR„ 

Ri denotes hydrogen, a saturated or unsaturated unsubstituted hydrocarbon 
radical with 1 to 6 carbon atoms, an aminocarbonyl group with from 2 to 11 
carbon atoms, an aralkyi group with 7 to 10 carbon atoms, an acyl §roup with 2 
to 18 carbon atoms, an amidomethylene group or a polyalkyleneoxide group of 
the general formula 



-(C.H,.-0)„-<:.H,.-OH 



or the general formula 

-(C.H,.^)„C,H^-OCH3 

wherein a=2 to 4 and n=] to 10, or a saturated or unsaturated hydrocarbon 
radical with 1 to 6 carbon atoms which is substituted by hydroxyl, alkoxy, 
alkoxycarbonyl, acyl, acyloxy, and/or halogen, 

is hydrogen, an alkoxy group, an aikyl group with I to 6 carbon atoms, or 
halogen, and at least one compound of the general Formula II 
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(CH«CH), 



II 
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wherein 

R3 is an alkyl group with I to 6 carbon atoms, 
R4 is an alky! group with I to 6 carbon atoms, and 

R5 is hydrogen, an alkyl group with I to 6 carbon atoms, an alkoxy group in which 
the alkyl group has 1 to 4 carbon atoms, an aryl group with 6 to 12 carbon 
atoms, or a dialkyi amino styryl group, and wherein 

x is 0 or 1, and, optionally, at least one polymeric binder. 

The compounds corresponding to the 6-oxo-anthra( 1 .9-cd)pyrazole-2(6H) type 
(Formula I; Ro=NR,) are advantageously substituted in the 2-position (=R,) by 
hydrogen, unsubstituted alkyl groups with 1 to 6, preferably 2 to 4 carbon atoms, 
hydroxyl, alkoxy, alkoxy carbonyl preferably ethoxy carbonyl, acyl or halogen, 
preferably chlorine or bromine, or by substituted alkyl groups with 1 to 6, 
preferably 2 to 2 carbon atoms, the numbers 1 to 6 designating the number of 
carbon atoms arranged in a straight chain in the substituted alkyl group. 
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Further suitable substituents in the 2-position are: the allyl group, an aralkyl 
group with 7 to 10 carbon atoms, preferably benzyl or toluyl, or an acyl group with 
2 to 18 carbon atoms. Among the acyl groups, acetyl to stearyl, benzoyl, 
methoxybenzoyl, ethoxy benzoyl, methyl benzoyl, benzsulfonyl, or tosyl are 
preferred. 

The substituent Rj in the six-membered ring of the basic anthracene structure 
(Formula I; Ro=0, S, NRj) may be in the 7, 8, 9, or 10-position, preferably in the 
10-position, and may be nydrogen, halogen, preferably chlorine or bromine, or 
alkoxy, preferably methoxy or ethoxy, or alkyl with 1 to 6 carbon atoms, preferably 
methyl or ethyl. 

Suitable substituents for Rj and R4 in compounds of the type of Formula II are 
lower unsubstituted alkyl groups with 1 to 6, preferably 1 to 4 carbon atoms, which 
may be arranged in a straight chain or branched; R3 and R^ may be the same or 
different. 

The substituent in Rg may be hydrogen, a lower alkyl group with 1 to 6, 
preferably 1 to 4 carbon atoms, an alkoxy group, preferably methoxy, ethoxy, 
isopropoxy, propoxy or butoxy, an unsubstituted aryl group with 6 to 12 carbon 
atoms, preferably phenyl, or a substituted aryl group, preferably tolyl, 
dialkylaminophenyl, or anisyl, or a dialkylamino styryl group. 

As indicated above, x may be 0 or 1, but is preferably 0. 

Compounds corresponding to the Formula I, wherein Rq stands for N — R„ 
may contain, for example, any of the following groups as substituents in the 2- 
position: 

Rj — CH2— CH— C3H7 

(in 

-(CH2),-CH20H 

-CHj-CHj-OCH, 

-CH,-CHj-OC,H, 

-(CH,-CH,-0)n-CH,-CH,OH and n = l-lO 
-(CH,-CH,-0)n-CHa-CHaOCH, and n = 1-10 
-CHj-C^-CHjOH 





CH3' 


CH3 




CH,-Cj!-0 


-CH--c!-OH and n =1-10 




H 


1., 




CH3 ' 

CH,-(!:-o 


CH3 




^aacHj-C-OCH, and n = 1-10 
H 



-CH,-CH-CHj-0C0-CH3 

cIh 

-CHj-CH-CHj-OCO-CjHs 
-CHj-CH-CH^-OCO-CisHji 

. ok 
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-CH,^CH--CHa-OCO-CH=CH, 

CH, 

-CHa-CH-CH,-OCO-<j-CH, 
<!h 

R J wherein R, = H, 

^" OC,H,, 

ff-'^s^ R, CHj to C4H9 

-CO-NH^ ^ ^ 

^=y halogen 

-CO-NH-R4 wherein = CH,, C^H, to C^H,,, 
-CHj-CO-NR^R^ wherein R5; R^ = H, CH], C^H,, 

wherein R, = OCH3, OCjHsI halogfiTft 



/CH3 
-CH,-C^ 

^CHa 

-CH,-CH=CH-R, and R. = CH3, C,H, 
10 -C0-CH=CH2 10 

-C0-C=CH2 

-CO-CF, 
-CH^-CH^-CO-R^ 

-CHj-CO-Rj and R, = CH3, C^Hs to 

15 and wherein 15 

Rj = H, OCH„ OCjH, or CI 

The following Tables I and II list preferred compounds of the Formulae I and 
II, respectively: — 

TABLE I 

No. of the Substituent Substituent Substituent 

Compound Rq R| R^ 

n o ^ H 

I 2 S — H 

I 3 NR, H H 
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TABLE I — Continued. 



No. of the 


Substituent 


Substituent 


Substituent 


Compound 


Ro 


R, 


R, 


I 4 


NR, 


CO-C.H, 


H 


I 5 


NR, 


CO— C,H4 p-OCH, 


H 


I 6 


NR, 


CO-C„H„ 


H 


1 7 


NR, 


CO— C,H,g 


H 


I 8 


NR, 


CO— C,H, 


H 


I 9 


NR, 


CO— C,H, 


H 


110 


NR, 


CO— CH, 


H 


1 11 


NR, 


SO,— C,H«p-CH, 


H 


112 


NR, 


n-C4H, 


H 


113 


NR, 


i-C«H, 


H 


114 


. NR, 


AUyl 


H 


115 


NR, 


Benzyl 


H 


116 


NR, 


CH,— COOCjH, 


H 


117 


NR, 


CH,— CO— C,H, 


H 


1 18 


NR, 


CH,CH(OH)CH,CH, 


H 


119 


NR, 


H 


OC,H, 


120 


NR, 


CO-C,H, 


OC,H, 


121 


NR, 


CO— C,H4p-OCH, 


OC,H, 


122 


NR, 


CO-C„H„ 


OC,H, 


123 


NR, 


CO— C,H„ 


OC,H, 


124 


NR, 


CO-C,H, 


OCjHg 


I2S 


NR, 


CO— CH, 


OC,H, 


126 


■ NR, 


Benzyl 


OC,Hs 


127 


NR, 


CH,— CO— 0— C,H, 


OC,H, 


128 


NR, 


' CH,— CO— CaH, 


OC,H, 


129 


NR, 


CH^-CH(OH)— CHj— CH, 


OC,H, 


130 


NR, 


H 


CI 


131 


NR, 


CH,— CH(OH)CH,CH, 


CI 


132 


NR, 


CH,-CH(OH)— CH,a 


CI 


133 


NR, 


CO— CH, 


CI 
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iNO. oi me 


Substituents 


Cii lief itiiofit 




Compound 


R, 


R4 




X 


II 1 


CH, 


CH, 


p.C,H,(CH,), 


0 


II 2 


CH, 


CH, 


OCH, 


0 


II 3 


CH, 


CH, 


OCHjCH, 


0 


II 4 


CH, 


CH, 


0-i-C,H, 


0 


II S 


CH, 


CH, 


OC4H, 


0 


II 6 


CH, 


CH, 


CH, 


0 


II 7 


CH, 


CH, 


C,H, 


0 


II 8 


CH, 


CH, 


i-C,H, 


0 


II 9 


CH, 


CH, 


C.H, 


0 


II 10 


CH, 


CH, 


H 


0 


nil 


CH, 


CH, 


CH=CH— C,H«.p-N(CH,), 


1 


II 12 


CH, 


CH, 


C.H, 


1 


II 13 


CH, 


CH, 


p-C,H40CH, 


1 


II 14 


C,H, 


C,H, 


C.H, 


0 


Ills 


C,H, 


C,H, 


p-CH4-N-(CH,), 


0 



Surprisingly, it has been found that, by combininjg a compound of the Formula 
I with a compound of the Formula II a light-sensitivity is achieved which in some 
cases exceeds the sum of the individual effects of the components used by one 
5 order of magnitude or more, as expressed, e.g., by the number of fully reproduced 
steps of a step wedge. That is to say that, in some cases, a synergistic effect is in 
operation. 

Although all compounds of Formula II contain a p-dialkylaminophenyl group, 
the presence of this group is not alone sufficient to predict a synergistic effect for 
0 compounds of this type. 

This is demonstrated by the fact, that the compound I 18, for example, does 
not form a synergistic photoinitiator combination with the following compounds A, 
B or C. The effectiveness of the compound I 18 is either not increased by these 
compounds (A, B), or is even reduced (C): 



CH3' 



10 



Ct 
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CH = CH 
■ C2"5 

Thus, the marked increase in the photoinitiator effect of the compounds of the 
Formula I when combined with compounds of Formula II is the more surprising. 
The synergistic effect is very pronounced at all mixing ratios, as can be clearly 

5 seen from Example 4 below. ^ , ^ , ^ 

The proportions by weight of the compounds of Formula I and Formula II 
used according to the invention may vary within wide limits and preferably range 
from 2:98 to 98:2. Proportions between 80:20 and 20:80 are more preferred, and 
within these limits proportions from 40:60 to 60:40. 

iO Examples of suitable polmerisable compounds are, for example, acrylic and 10 

methacrylic acid esters, especially the commercially available ones, for example 
those of diethylene glycol, triethylene glycol, tetraethylene glycol, polyethylene 
glycol, trimethylolethane and trimethylolpropane; diglycerol diacrylate, guaiacol 
glycerol ether diacrylate, neopentyl glycol diacrylate, 2,2-dimethylol butanol-(3)- 

15 diacrylate, unsaturated pentaerythritol esters, as described in U.S. Patent 15 
3,261,686, reaction products of trimethylol-propane, alkylene oxide and acrylic 
acids or methacrylic acids in accordance with U.S. Patent No. 3,380,831, and 
acrylates and methacrylates of polyesters containing hydroxy groups. The latter 
compounds and other compounds suitable for use in the compositions are 

20 described in, for example, U.S. Patents Nos. 2,760,863 and 3,960,023. 20 
The compounds containing urethane groups described in German 
Offenlegungsschrift No. 2,064,079 and the biuret-group 

I 

(_NH— CO-N— CO— NH— ) 

containing compounds described in German Offenlegungsschrift.No. 2,361,041 are 
25 also examples of suitable polymerisable compounds, 25 
As will be appreciated the present invention is not limited to the use of specific 
polymcrizable compounds; all that is necessary is that the compound be at least 
twice ethylenically unsaturated and capable of addition polymerization or be a 
polyunsaturated, high molecular weight compound that is either capable of being 
30 photocrosslinkcd, or capable of addition polymerization with a low molecular 30 
weight compound. The following polyunsaturated compounds, for example, are 
suitable for use in light-sensitive compositions: 

Polyvinyl cinnamates and prepolymers of unsaturated esters, e.g. the 
prepolymer of diallyl isophthalate, or the polymeric allyl imides described in 
35 German Offenlegungsschrift No. 2,203,732, and the polyvinyl acetals containing 35 
extralinear vinylidene groups according to U.S. Patent No. 2,902,710. 

The polymerisable compounds preferably contain small amounts (e.g. 50 to 
100 ppm) of an inhibitor in order to prevent thermally induced polymerization. 
If the copying compositions according to the invention are to survive extreme 
40 conditions of storage without deterioration, the quantity of inhibitor may be 40 
increased to about I per cent, calculated on the weight of the polymerisable 
compound used. 

The following compounds may, for example, be used as thermal inhibitors: 
p-Methoxyphenyl, hydroquinone, alkyl-substituted or aryl-substituted quinones 

45 and hydroquinones, tertiary butyl catechol, pyrogallol, copper resinate, naphthyl 45 
amine, ^naphthol, copper-(I)-chloride, 2,6-di-tert.-butyl-p-cresol, phenothiazine, 
pyridine, nitrobenzene, and dmitrobenzene; p-toluquinone. chloroanil and thiazine 
dyestuffs, for example Thionine Blue G. 

The light-sensitive compositions optionally comprise one or more binders, and 

50 normally will do so when the polymerisable compound is a liquid, for example 50 
solvent-soluble polyamides, polyvinyl acetates, polymethyi(meth)-acrylates, 
polyvinyl butyrals, cellulose ethers or cellulose esters, polyalkylene ethers, 
condensation polymers of glycols with dibasic acids, copolymers of styrene and 
maleic anhydride which are soluble or at least swellable or softenable in alkaline 

55 solutions, copolymers of ethylene and maleic anhydride or of alkyl methacrylates 55 
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and methacrylic acid, for example as described in German Offenlegungsschrift No. 
2,064,080, terpolymers of styrene, alkylmethacrylates, and methacrylic acid, for 
example as described in German Offenlegungsschrift No. 2.363,806, copolymers of 
methyl methacrylate and N-(p-toluene-sulfonyl)-carbamic acid-(j8-methacryloxy)- 
5 ethylester, for example as described in German Offenlegungsschrift No. 2,027,466, 5 
further malezate resins, terpenphenol resins, and others. 

Aqueous alkaline developers are preferably used for development and, 
therefore, binders are preferred which are either alkali-soluble or softenable in 
aqueous alkaline solutions. Examples of such binders are copolymers of styrene 

10 and maleic anhydride and copolymers of alkyl methacrylate and methacrylic acid, 10 
terpolymers of styrene, alk}^! methacrylate and methacrylic acid, maleic resins, and 
the copolymers described in German Offenlegungsschrift No. 2,205,046. 

Further, plasticizers, adhesion promoters, hydrogen donors, oxygen 
absorbants, dyestuffs, pigments, color couplers, UV-absorbing substances and 

15 sensitometric regulators, for example, may be included in the compositions of the 15 
invention. 

The type and quantity of these additives are determined by the field of 
application for which the copying composition is destined. Further, care must be 
taken that the substances added do not absorb an undue proportion of the actinic 

20 light required for the initiating process and thus reduce the practical light- 20 
sensitivity of the copying composition. 

Suitable plasticizers are, for example, dibutyl phthalate, diisooctyl adipate, 
nitrate esters, alkyl and aryl phosphate esters, chlorinated para^ines, glycols and 
aliphatic polvols. If good storability at high atmospheric moisture is to be ensured, 

25 water-insoluble plasticizers are preferably lised. 25 
Adhesion promoters are preferably added in cases where the light-sensitive 
copying compositions are to be exposed to extreme stress, for example when they 
are to be used as photoresist materials. The following adhesion promoters have 
been found to be advantageous in such cases: — monomeric or polymeric organic 

30 silanes, nitrogen-containing heterocyclic compounds, for example those described 30 
in U.S. Patents No. 3,645.722, No. 3,622,234 and No. 3,827,908, heterocyclic 
mercaptans, for example those described in German Offenlegungsschrift No. 
2,028,773, merca{)to alkanic acid anilides, for example those described in German 
Offenlegungsschrift No. 2,448,821, and mercapto alkanoic acid esters, for example 

35 those described in German Offenlegungsschrift No. 2,448,850. 35 
Suitable hydrogen donors are, for example, substances containing aliphatic 
ether groups or cyclic p-di-carbonyl compounds. In some cases, the binder or the 
polymerizable substance may be capable of effecting this function, provided it 
contains a labile hydrogen atom. 

40 Further, the compositions of the invention may comprise dyestuffs and/or 40 

pigments, which may be added in order to enhance the contrast or to solidify the 
layer. Suitable dyestuffs are described, for example, in U.S. Patents Nos. 3,218,167 
and 3,884.693. 

The light-sensitive copying compositions of the invention may further contain 
45 u.V. absorbers serving as anti-halation niters. Suitable non-coloring substances are 45 
described, for example, in German Offenlegungsschrift No. 2,243,182. 

The following proportions of various components of the light-sensitive copying 
compositions are preferred, the percentages being by weight and being calculated 
on the total solids content of the compositions: 

50 binder: 15— 99 per cent 50 

monomer: 1 — 75 per cent 

photoinitiator mixture: 0. 1 — 10 per cent 

hydrogen donor: 0.5 — 10 per cent 

plasticizer: 0.0 — 15 per cent 

55 adhesion promoter: 0.0 — 15 per cent 55 

dyestuff or pigment: 0.0—30 per cent. 
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For commercial purposes, the light-sensitive copying compositions may be 
supplied in the form of solutions or dispersions, i.e. as so-called photoresist 
lacquers, which the customer himself applies to a particular support — this being 
the usual procedure, for example, for chemical milling, for the preparation of 

5 printed circuits or stencils, or for making printing plates and screen printing 5 
stencils — followed by drying, imagewise exposure and development. In this case, 
the ingredients of the light-sensitive copying composition are dissolved in a suitable 
solvent. Suitable solvents are, for example, alcohols, ketones, esters, ethers, amides 
and hydrocarbons. The partial ethers of glycols or of keto-alcohols have proved to 

10 be particularly favorable solvents but the choice of solvent is substantially 10 
determined by the binder, if any, present in the composition. 

Alternatively, the light-sensitive copying compositions may be marketed in the 
form of a solid photopolymerizable layer disposed on a support and may be used as 
such for the preparation of, for example, printing forms, relief images, etch resists, 

15 stencils, matrices, screen printing forms or single copies. A particularly important 15 
application is as storable pre-sensitized printing plates processable into 
planographic, relief or intaglio printing formes. 

The supports arc coated with the compositions from appropriate organic 
solvents or solvent mixtures, using, for example, casting, spraying or immersion 

20 processes. Suitable supports comprise, for example, magnesium, zinc, copper, 20 
mechanically, chemically or electrochemically rou|hened aluminium, anodized 
aluminium, steel, polyester or acetatie films, polyamidc, e.g., "Perlon" gauze, the 
surfaces of which may be subjected to a pre-treatment, where necessary. The 
support, may serve cither as the final, permanent, support or as an intermediate 

25 support from which the light-sensitive copying composition is transferred, by 25 
lamination, onto the workpiece to be processed. If thick photopolymer layers are 
to be produced, i.e. of a thickness of several tenths of a millimetre, the copying 
composition may be kneaded without dissolution, for example in a three-roll mill, 
and then hydraulically pressed onto the support, for example for one minute at a 

30 pressure of 30.000 to 50,000 kp and a temperature of 90»C. 30 
If crosslinking is effected solely by polymerization of the ethylenically 
unsaturated compound(s), it is normally of advantage to protect the lightsensitive 
copying composition, during exposure, from atmospheric oxygen, because oxygen 
tends to intercept the radicals forming within the layer and to deactivate them. 

35 Such an exclusion of oxygen may be achieved by providing the light-sensitive layer 35 
with an oxygen-impermeable barrier layer, as is described, for example, in German 
Offenlegungsschriftcn Nos. 1,572,153 and 2,036,585. 

If the light-sensitive copying composition contains a high molecular weight 
compound which is capable of a photochemical crosslinking reaction, so that 

40 crosslinking is not exclusively or predominantly caused by, for example, low 
molecular weight acrylates or alkyl acrylates, no such barrier layer is necessary, 
because in this case photo-crosslinking results in the desired differentiation 
between exposed and unexposed areas even in the presence of oxygen. 

Material prepared with the light-sensitive copying compositions according to 

45 the invention may be used, on the one hand, for the preparation of images on 
suitable support or receiving sheets, and, on the other hand, for the preparation of 
relief images which may be used, for example, as printing forms, screens, and 
photoresists. In addition, it is possible for the light-sensitive copying compositions 
of the present invention to be used for the preparation of UV-nardening lacquers 

50 which may be used for surface protection, or for the preparation of UV-hardening 
printing inks which do not dry physically and do not cross-link chemically, with 
formation of cross-connections by oxygen action. Drying is by a photochemical 
process and thus is particularly fast and ecologically safe. 

Printing forms, screens, and etch resists may be prepared from appropriate 

55 copying materials according to the invention in the usual manner, e.g. after 
exposure to actinic light through a suitable original the non-image areas are 
removed by treatment with suitable solvents, e.g. aqueous alkaline solutions, in 
which those areas are soluble but in which the image areas, by virtue of their being 
hardened by the action of the light, are insoluble. 

60 Alternatively, development may be effected by other methods, utilizing other 

physical differences between the hardened image areas and the unhardened non- 
image areas, for example differences in their melting points, their stickiness, their 
adhesiveness or their optical transparency. 

The invention is illustrated by some of the following Examples. Other 
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Examples are included for comparison purposes. Unless otherwise stated, all 
quantities are by weight. 

The relation between parts by weight and parts by volume is the same as that 
between grams and milliliters. 

5 Example 1. 5 

140.0 p.b.w. of a copolymer of 85.8 p.b.w. of methylmethacrylate and 12.5 p.b.w. 
of methacrylic acid with an average molecular weight of 35,000 and an acid 
number of 86, 
140.0 p.b.w. of pentaerythritol-triacrylate, and 
10 1-5 p.b.w. of tri-[4-(methyl-phenylamino)-phenyl].mcthy! acetate 10 

are dissolved in 

1400.0 p.b.w. of ethylene glycol monoethyl ether. 

A scries of solutions of the above composition are prepared, and in each case 
either 7.0 p.b.w. of one initiator, or a mixture of 3.5 p.b.w. of an initiator according 
15 to Formula I and 3.5 p.b.w. of an initiator according to Formula II are added. 15 

The solutions are filtered and then whirler-coated, at 100 revolutions per 
minute, onto an electrochemicallv roughened aluminum foil and dried. 

After drying, the sample plates are so coated with an aqueous solution 
containing 

20 2.0 p.b.w. of carboxy methyl cellulose, 20 

1.0 p.b.w. of cane sugar, 
1.0 p.b.w. of saponin, and 
0.12 p.b.w. of sorbic acid, in 
267.0 p.b.w. of water, 

25 that the dry layer weighs about 0.6 g per square meter. Then each sample is 25 
exposed for two minutes under a 21 -step half-tone wedge with a density range of 
0.05—3.05 and density increments of 0.15 (Kodak*: Photographic Step Tablet No. 
2). The light source used is an 8.000 W "Xenokop" spot arc lamp (distance: 72 cm). 
For removal of the non-image areas, the plates are wiped over for 30 seconds 
30 with a developer having a pH of 1 1.9 and being composed of: 30 
1,5 p.b.w. of sodium metasilicate nonahydrate, 
0.3 p.b.w. of polyethylene glycol 6000, 
0.06 p.b.w. of levulinic acid, and 
0.03 p.b.w. of strontium hydroxide octahydrate in 
35 100.0 p.b.w. of water 35 

and then rinsed down with water. 

If the copying layers are processed in this manner, the fully reproduced steps 
of the Kodak step wedge are a measure for the starter activity of the initiators or 
initiator mixtures tested, i.e. the higher the number of steps reproduced, the higher 
40 .the practical light-sensitivity. 40 
The following Table III lists the number of fully reproduced steps of the step 
wedge for each of the initiator combinations tested, adjacent partially colored 
transition steps being disregarded. The light-sensitivities of two adjacent steps of 
the step wedge differ by a factor of Step 0 of the step wedge corresponds to an 
45 optical density of 0.05 (inherent absorption of the film material). 45 



'Kodak is a trade mark 
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TABLE III 

Initiators 



Type I 


Type II 


Test No. 


Number of Steps 


I 9 




1 


1 


114 




2 


1 


IIS 




3 


3 




II 1 


4 


1 




II 3 


5 


0 




II 6 


6 


0 




II 9 


7 


0 




Ills 


8 


1 


I 9 


II 1 


9 


7 


I 9 


II 3 


10 


8 


I 9 


II .6 


11 


9 


I 9 


II 9 


12 


6 


I 9 


Ills 


13 


3 


114 


II 1 


14 


6 


114 


II 3 


15 


10 


114 


II 6 


16 


10 


114 


II 9 


17 


7 


114 


Ills 


18 


5 


lis 


II 1 


19 


8 


IIS 


II 3 


20 


8 


IIS 


116 


21 


8 


lis 


II 9 


22 


9 


IIS 


Ills 


23 


4 



Example 2. 

This example shows the influence of different compounds of Formula II on a 
specific compound of Formula I (Compound No. I 18). 

140.0 p.b.w. of a copolymer of 85 p.b.w. of methyl methacrylate and 15 p.b.w. of 5 

methacrylic acid with an average molecular weight of 43,000 ancl an acid 

number of 86, 
140.0 p.b.w. of trimethylol ethane triacrylate, and 
1.5 p.b.w. of a blue azo dyestuff, obtained by coupling 2,4-dinitro-6-chloro- 

benzene-diazonium salt with 2-methoxy-5-acetylamino-N-cyano-ethyl-N- 10 

hydroxy-ethyl aniline, 
are dissolved in 

1400.0 p.b.w. of ethylene glycol monoethyt ether. 

A series of such solutions are prepared and to each of them either 5.0 p.b.w. of 
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one initiator, or 2.5 p.b.w. of the initiator corresponding to Formula I 18 and 2.5 
p.b.w. of one of the initiators corresponding to Formula II are added. 

The solutions are filtered and wnirler-coated, at 100 revolutions per minute, 
onto an electrochemically roughened and anodized aluminum foil. 
5 The dried samples are coated with a solution of 5 

3.5 p.b.w. of polyvinyl alcohol and 
1.0 p.b.w. of sodium lauryi-ether-sulfate in 
96.5 p.b.w. of water 

which has a viscosity of about 16 cp and are then dried. Further processing is as 
10 described in Example 1. Table IV indicates the relative light-sensitivities of the 10 
samples obtained. 

TABLE IV 



Typel 


Initiators 

Type 11 


Test No. 


Number of Steps 


I 18 




24 


I 




II14 


25 


0 




II 11 


26 


0 




II 2 


27 


no image 




II 15 


28 


0 




II 12 


29 


0 




II 13 


30 


0 




II 6 


31 


0 


I 18 


II 14 


32 


7 


I 18 


nil 


33 


4 


118 


II 2 


34 


12 


1 18 


II 15 


35 


8 


1 18 


II 12 


36 


5 


I 18 


II 13 


37 


6 


I 18 


II 6 


38 


11 



Example 3. 

This example serves to show the mfluence of one initiator compound of 
Formula II upon different initiator compounds of Formula I. 15 

The tests were carried out analogously to Example 2. Several compounds were 
used as initiators corresponding to Formula I, and the Initiator of Formula II was 
the compound numbered II 1. 

The results are listed in the following Table V. 
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TABLE V 

Initiators 

Type I Type II Test No. Number of Steps 



I 1 




39 


1 


I 9 




40. 


5 


117 




41 


4 


118 




42 


1 


128 




43 


0 




It 1 


44 


I 


I 1 


II 1 


45 


10 


I 9 


II 1 


46 


12 


117 


II 1 


47 


12 


1 18 


li 1 


48 


.11 


128 


II 1 


49 


8 



Example 4. 

This example shows how wide the limits in which the mixing ratio of the two 
components of the initiator system may be varied without losing its synergistic 
5 effect. ^ 
140.0 p.b.w. of a copolymer of 85 p.b.w. of methyl methacrylate and 15 p.b.w. of 

methacrylic acid with an approx. average molecular weight of 4j,000, 
140.0 p.b.w. of trimethylol ethane triacrylate, and 
1.5 p.b.w. of the blue dyestuff used in Example 2 
10 are dissolved in 

1400.0 p.b.w. of ethylene glycol monocthyl ether. 

A series of such solutions are mixed in each case either with 5.0 parts by weight 
of the initiator numbered I 1 or the initiator numbered II I, or with 5.0 parts by 
weight of a mixture of these two initiators. 
15 The tests are carried out exactly as the tests described in Examples 2 and 3. 13 

The results are listed in the following Table VI. 

TABLE VI 



Initiators 

Type I 


Type II 


Test No. 


Number of Steps 


5.0 p.b.w. 




39 


1 


4.0 p.b.w. 


1,0 p.b.w. 


50 


8 


3.0 p.b.w. 


2.0 p.b.w. 


51 


9 


2.5 p.b.w. 


2.5 p.b.w^' 


45 


10 


2.0 p.b.w. 


3.0 p.b.w. 


52 


11 


1.0 p.b.w. 


4.6 p.b.w. 


53 


10 


0.5 p.b.w. 


4.5 p.b.w. 


54 


9 


0.25 p.b.w. 


4.75 p.b.w. 


55 


8 




5.0 p.b.w. 


44 


1 
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Example 5. 

In this example, compounds according to Formula I carrying different 
substituents in the 10-position are compared. 
140.0 p.b.w. of a copolymer of 87.5 p.b.w. of methyl methacrylate and 12.5 p.b.w. 

of methacrylic acid with an average molecular weight of 35,000, 5 
140.0 p.b.w. of trimethylol ethane triacrylate, and 
1.5 p.b.w. of the blue dyestufT described in Ex. 2 
are dissolved in 

1400.0 p.b.w. of ethyleneglycol monoethyl ether. 

A series of such solutions are mixed either with 5.0 p.b.w. of one initiator, or 10 
with 2.5 p.b.w. each of two initiators. 

The samples are evaluated as in Example 1 and the results are listed in the 
following Table VII. 



TABLE VII 



Initiators 



Type I 


Type II 


Test No: 


Number of Steps 


118 




56 


1 


I (8 


II 1 


57 


9 


129 




58 


no image 


129 


II 1 


59 


4 


131 




60 


1 


131 


II 1 


61 


6 




II 1 


62 


1 



15 



20 



25 



30 



35 



40 



Example 6. 15 
This example serves to illustrate that even in light-sensitive copying 
compositions containing multiply unsaturated high molecular weight compounds 
the synergistic effect of the initiator systems according to the present invention is 
fully effective. 

A series of solutions are prepared comprising 20 
360.0 p.b.w. of diallyl isophtnalate prepolymer and 
90.0 p.b.w. of pentaerythritol triacrylate in 
2900.0 p.b.w. of 2-methyl-2-methoxypentanone-4. 

Each of these solutions is mixed either with 16.0 p.b.w. of a single initiator, or. 
with 8.0 p.b.w. each of the two initiators of Formula I and Formula II to be used in 25 
mixture, and the solutions are then agitated until the solid substances have 
completely dissolved. The solutions are filtered and whirler-coated, at 100 
revolutions per minute, onto a mechanically roughened aluminum foil. The coated 
aluminum foils are dried for 15 minutes at 50°C. and are then exposed in a vacuum 
frame under a 2 1 -step half-tone step wedge (Kodak: Photographic Step Tablet No. 30 
2), using an 8000 W xenon spot arc lamp from a distance of 72 cm. 

After exposure, the samples are bathed for 60 seconds in l.l.l-trichloroethane 
and then sprayed with clean solvent. The plates are then treated for 45 seconds, 
with the aid of a cotton pad, with the etching solution described in German Offen- 
iegungsschrift No. 1,940,280 and comprising: 35 
80.0 p.b.v of gum arabic (14° Be), 
12.0 p.b.v. of phosphoric acid (85%) 
0.2 p.b.v. hydrofluoric acid (50%), 
0.5 p.b.v. of HjO, (30%), and 

7.3 p.b.v. of water. 4q 
The image areas are then inked up with greasy; ink. The relative light- 
sensitivites are compared in the same manner as described in Example 1. 
The results of the evaluation are listed in the following Table VIII. 
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Type! 


TABLE Vni 

TffiitijatofG 

iniiiaiura 

Type II 


Test No. 


. Number of Steps 




IIl(8.0p.b.w.) 


63 


8 




II 1(16.0 p.b.w.) 


64 


8 


I 2 




65 


4 


I 2 


Ill 


66 


13 


I 4 




67 


7 


I 4 


III 


68 


. 14 


I 6 




69 


6 


I 6 


III 


70 


15 


I 7 




71 


5 


I 7 


II 1 


72 


13 


I 8 




73 


8 


I 8 




74 


13 


I 9 




75 


8 


I 9 


II t 


76 


15 


112 




77 


3 


112 


II I 


78 


14 


1 13 




79 


3 


1 13 


III 


80 


13 


1 15 




81 


8 


I 15 


II 1 


82 


15 


I 16 




83 


7 


116 


II I 


84 


16 


I 17 




85 


7 


T 17 

lit 


IT 1 




1 s 


1 24 




87 


J 


T OA 


Tl 1 


oo 




I 29 




OA 

89 


3 


129 


III 


90 


13 


130 




91 


1 


130 


II 1 


92 


14 . 


133 




93 


6 


.133 


II 1 


94 


16 
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Example 7. 

The solution described in Test 32 (Table IV) comprising 
140.0 p.b.w. of a copolymer of 85 p.b.w. of methyl methacrylate and 15 p.b.w. of 
methacrylic acid, 

5 140.0 p.b.w. of trimethylol ethane triacrylatc, 5 

1.5 p.b.w. of the blue dyestuff described in Ex. 2, 
2.5 p.b.w. of Compound 1 18, and 

2.5 p.b.w. of Compound II 14, in 

1400.0 p.b.w. of ethylene glycol monoethyl ether, 

10 is fitered and whirler-coated, at 100 revolutions per minute, onto an lO 
electrochemically roughened and anodized aluminum foil. 

The coated plate is dried in a circulating-air dryer and is then again coated 
with the aqueous solution of polyvinyl alcohol and sodium lauryl ether sulfate 
described in Example 2 and dried. 

15 After exposure under a negative original in an 8 kW xenon exposure apparatus 15 

from a distance of 72 cm, the plate is developed with the aid of a cotton pad, using 
the alkaline developer solution described in Example I containing sodium 
mctasilicate, polyethyleneglycol 6000, levulinic acid, and strontium hydroxide in 
water. After wiping over with 1% phosphoric acid solution, the image areas of the 

20 plate are inked up with greasy ink. _ ^ 20 

The planographic printing plate thus produced may be used for printing 
several tens of thousands of flawless prints m an offset machine. 

Example 8. 

A solution of 

25 140.0 p.b.w. of a copolymer of 85 p.b.w. of methyl methacrylate and 15 p.b.w. of 25 

methacrylic acid (molecular weight approximately 43,000), 
140.0 p.b.w. of trimethylol ethane triacrylate, 

1.6 p.b.w. of the blue dvestuff used in Ex. 2, 
2.5 p.b.w. of Compound I 9, and 

30 2.5 p.b.w. of Compound II 2 in 30 

1400.0 p.b.w. of ethyleneglycol monoethyl ether 

is filtered and whirler-coated, by means of a centrifugue, onto the chromium 
surface of a brass plate provided with a dull chromium plating, whereupon the plate 
is dried. 

35 The plate is then coated with the aqueous solution of polyvinyl alcohol and 35 

sodium lauryl ether sulfate described in Example 2 and dried again. 

After a 2 minutes* exposure under a positive original in a copying frame (using 
an 8 k W xenon spot arc lamp from a distance of 72 cm), the plate is developed with 
the aqueous alkaline developer solution used in Example 1, by wiping with a cotton 

40 pad. 40 
Subsequently, the plate is etched with a commercially available chromium 
etch consisting of 42.4% of CaCl,. 9.8% of ZnClj^, 10.8% of HCl, and 37% of H^O so 
that the chromium layer is etched away within two minutes. After rinsing with 
water, the copying layer is removed by immersion of the plate in acetone, the image 

45 is rinsed again, wiped over with 1% dilute H3PO4, and fmally inked up with greasy 45 
ink. 

A flawless multi-metal printing plate for planographic printing is obtained 
from which very long runs may be printed. 

Example 9. 

50 In Example 12 of German Offenlegungsschrift No. 2,203,732, there is 50 

described the preparation of a photo-crosslinkable compound obtained from poly- 
(methyl vinyl ether/maleic anhydride) and allyl amine. 
600.0 p.b.w. of this polymer, 
100.0 p.b.w. of trimethylol ethane triacrylate, 
55 8.0 p.b.w. of Compound I 1, and 55 

8.0 p.b.w. of Compound II 1 
are dissolved in 

1400.0 p.b.w. of methyl ethyl ketone, 

and the solution is applied to a "Nylon" fabric (about 80 meshes per centimeter) 
60 and dried. The coated fabric is image-wise exposed for 4 minutes under a positive 60 
original, using an 8 kW xenon lamp at a distance of 72 cm. and the resulting image 
is developed with acetone. A useful silk screen is thus obtained. 
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Example 10. 
A coating solution is prepared from 
400.0 p.b.w. of styrene/maleic anhydride copolymer. 
200.0 p.b.w. of an cr-methylstyrene/vinyltoluene copolymer, 
5 25.0 p.b.w. of a polyvinyl butryal with an average molecular weight of 30,000 to 5 

35,000, 

500.0 p.b.w. of trimcthylol propanetriacrylate, 
l.O p.b.w. of Compound I I, and 
4.0 p.b.w. of Compound II 1, in 
10 2000.0 p.b.w. of methyl ethyl ketone and 10 
200.0 p.b.w. of ethyleneglycol monoethyl ether 
and Altered. 

A 35 /um thick copper foil laminated to a base of phenolic resin paper is coated 
with this solution. After drying, the layer is covered with a 1 to 2 ^m thick polyvinyl 
15 alcohol layer. 15 

The coated copper plate is exposed for 2 minutes under a negative original 
showing a circuit diagram, using an 8 kW xenon lamp. Then it is developed with the 
aqueous alkaline developer used in Example 1 and etched at 50°C with an aqueous 
FeCl, solution. 

20 The copper is etched away in the bared areas and a printed circuit of the type 20 

used in the electrical industry is obtained. 

Example 11. 

700.0 p.b.w. of a terpolymer of 25 p.b.w. of methacrylic acid, 62.5 p.b.w. of ri- 
hexylmethacrylate, and 12.5 p.b.w. of methylmethacrylate as a binder, 
25 560.0 p.b.w. of the monomer described in Ex. 1 of German Offenlegungsschrrft 25 

No. 2,064,079 (reaction product of 2.2.4-trimethylhexamethylene- 
diisocyanate and ^-hydroxy-ethylmethacrylate), 
15.0 p.b.w. of triethyleneglycol dimethacrylate, 
2.0 p.b.w. of the blue dyestuff used in Ex. 2, 
30 5.0 p.b.w. of Compound I 28, and 30 

5.0 p.b.w. of Compound II 6 
are dissolved in 

2500.0 p.b.w. of methyl ethyl ketone and 
200.0 p.b.w. of ethyl alcohol. 
35 The solution is filtered and coated onto a polyethylene terephthalate support 35 

in such a manner that the resulting dry layer weighs 32 g/m". 

By means of a commercially available laminating apparatus, the coated film is 
laminated onto the copper surface of a composite material consisting of layers of 
copper and hard paper. 

40 After a two minutes' exposure of the laminate (xenon lamp, 8 kW) under a 40 

positive original showing a circiiit diagram, the protective film is pulled off and the 
image of the circuit diagram is developed with a 0.8 per cent strength sodium 
carbonate solution. 

The copper circuit paths are reinforced by electrodeposition and then 
45 covered, also by electrodeposition, with a lead-tin layer. 45 
The resist layer is removed by immersion in acetone. Finally, the bared copper 
is etched away in a FeCls solution, thus completing the photochemical production 
of a printed circuit. 

In our copending Application No. 54130/76 (Serial No. 1,576,218) there is 
50 disclosed and claimed a light-sensitive composition comprising an ethylenically 50 
unsaturated polymerizable compound, a photoinitiator of the formula I, as given 
above, and optionally a binder. 

WHAT WE CLAIM IS:— 

1. A light-sensitive composition comprising at least one ethylenically 
55 unsaturated compound with at least two double bonds capable of addition 55 
polymerization, other than a compound of the formula 11, and a photoinitiator 
system comprising at least one compound of the general Formula I 
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R2 



wherein 

Ro is O, S or NR, 

R, denotes hydrogen, a saturated or unsaturated unsubstituted hydrocarbon 
5 radical with 1 to 6 carbon atoms, an aralkyi group with 7 to 10 carbon atoms, an 

acyl group with 2 to 18 carbon atoms, an amidomethylene group, an 
aminocarbonyl group with from 2 to 11 carbon atoms, a polyalkyleneoxide 
group of the general formula 

-(QH,,-0)„-C.H,.-OH 

or the general formula 

~(C.H,.--0)„-C.Ha.-OCH, 

wherein a=2 to 4 and n=I to 10, or a saturated or unsaturated hydrocarbon 
radical with I to 6 carbon atoms which is substituted by hydroxyl, alkoxy, 
alkoxycarbonyl, acyl, acyloxy, and/or halogen, 
15 Rj is hydrogen, an alkoxy group, an alkyl group with I to 6 carbon atoms, or 15 
halogen, and 

at least one compound of the general Formula II 

(CH«CH)j^ - C - Rt: 




10 



wherein 

20 Rj is an alkyl group with I to 6 carbon atoms, 20 
R4 is an alkyl group with I to 6 carbon atoms, and 

Rg is hydrogen, an alkyl group with 1 to 6 carbon atoms, an alkoxy group in which 
the alkyl group has 1 to 4 carbon atoms, an aryl group with 6 to 12 carbon 
atoms, or a dialkyl amino styryl group, and wherem 
25 X is 0 or 1 , 25 

and optionally, at least one polymeric binder. 

2. A composition as claimed in claim 1, wherein the double bonds in at least 
one ethylenically unsaturated compound are terminal double bonds. 

3. A composition as claimed in claim 1 or claim 2 wherein, the initiator 

30 comprises at least one of the specific compounds of the general formula I 30 
mentioned herein. 

4. A composition as claimed in any one of claims I to 3 wherein the initiator 
comprises at least one of the specific compounds of the general formula II 
mentioned herein. 

35 5. A composition as claimed in any one of claims 1 to 4 wherein the 35 

compounds of the general formula I and general formula II are present in a weight 

ratio of from 2:98 to 98:2. 

6. A composition as claimed in any one of claims 1 to 5 comprising, as a 

polymerisable compound, an acrylic or methacrylic acid ester. 
40 7. A composition as claimed in claim 6 comprising at least one of the acrylic or 40 

methacrylic esters specified herein. 

8. A composition as claimed in any one of claims 1 to 7 comprising, as a 

polymerisable compound, a high molecular weight, polyunsaturated, polymerisable 

compound. 

45 9. A composition as claimed in any one of claims 1 to 8 which contains a 45 

polymeric binder which is softenable or soluble at room temperature in an aqueous 
alkaline solution. 
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10 



15 



20 



10. A composition as claimed in claim 9 wherein the binder comprises a 
styrene/maleic anhydride copolymer, an alkyl methacrylate/methacrylic acid 
copolymer or a maleate resin. 

1 1 . A composition as claimed in any one of claims 1 to 10 comprising a thermal 
polymerisation inhibitor. 

12. A composition as claimed in claim I substantially as described in any one 
of tests 9 to 23, 32 to 38, 45 to 49, 50 to 55, 57, 59, 61, 66, 68, 70, 72, 74, 76, 78. 80, 82, 
84, 86, 88, 90, 92 and 94 herein or in any one of Examples 7 to 11 herein. 

13. A composition as claimed in any one of claims I to 12 in the form of a 
solution or dispersion. 

14. A composition as claimed in any one of claims 1 to 13 in the form of a solid 
layer on a carrier. 

15. A composition as claimed in claim 14 wherein the carrier comprises 
aluminium, magnesium, zinc, copper, steel or a plastics material.- 

16. A composition as claimed in claim 14 or claim 15 wherein the surface of the 
layer remote from the carrier has thereon an oxygen-impermeable protective layer. 

17. A composition as claimed in claim 14 substantially as described in any one 
of the Examples herein. 

18. A method of making an article comprising at least the steps of image-wise 
exposing to actinic light a composition according to claim 16 and then processing 
the exposed composition in order to remove either the exposed portions or the 
unexposed portions of the layer. 

19. A method as claimed in claim 18 wherein the exposed composition is 
treated with a liquid developer to dissolve or soften the unexposed portions of the 
layer. 

20. An article whenever made by the method of claim 18 or claim 19. . 

21. An article as claimed in claim 20 which is a printing forme. 

22. An article as claimed in claim 20 which is a printed circuit board. 
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